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The AMUal Tropical Cyclone Report
is prepared by the staff of the Joint
Typhoon Warning Center (JTWC), a combined
USAF/USN organization operating under the
command of the Commanding Officer, U.S.
Naval Oceanography Command Center/Joint
Typhoon Warning Center, Guam. JTWC was
established in April 1959 when USCINCPAC
directed USCINCPACFLT to provide a single
tropical cyclone warning center for the
western North Pacific region. The opera-
tions of JTWC are guided by USCINCPACINST
3140.1 (series).

The mission of the Joint Typhoon
Warning Center is multi-faceted and includes:

1. Continuous meteorological
monitoring of all tropical activity in the
Northern and Southern Hemispheres, from 180
degrees longitude westward to the east coast
of Africa, to anticipate trop+cal cyclone
development.

2. Issuing warnings for all
significant tropical cyclones in the above
area of responsibility.

3. Determination or reconnais-
sance requirements for tropical cyclone
surveillance and assignment of appropriate
priorities.

4. In depth post-storm analysis OZ
all tropical cyclones occurring within the
western North Pacific and North Indian Oceans
for publication in this report.

5. Cooperation with the Naval
Environmental Prediction Research Facility,
Monterey, California, on the operational
evaluation of tropical cyclone models and
forecast aida, and the development of new
techniques to support operational forecast
scenarios.

Should JTWC.become incapacitated, the
Alternate JTWC (AJTWC), located at the U.S.
Naval Western Oceanography Center, Pearl
‘Harbor,Hawaii, assumes warning responsi-
bilities. Assistance in determining
Satellite reconnaissance requirements, emd in

obtaining the resultant data, is provided by
Detachment 4, lWW, Hick-n APB, Hawaii.

Satellite imagery used throughout this
report represents data obtained by the
tropical cyclone satellite surveillance
network. The personnel of Det 1, lWW,
colocated with JTWC at Nimitz Hill, Guam,
coordinate the satellite acquisitions and
tropical cyclone surveillance by the following
units:

Det 5, lww, Clark AB, RP
Det 8, lw’w,Kadena AB, Japan
Det 15, 30WS, Osan AB, Korea
Det 4, lw, Hickam AFB, Hawaii
Air Force Global Weather Central,

Offutt APB, Nebraska

In addition, the Naval Oceanography Command
Detachment, Diego Garcia, and D14SPequipped
U.S. Navy aircraft carriers have been
instrumental in providing vital satellite
position fixes of tropical disturbances in
the Indian Ocean.

In line with the proposals to implement
metric units of measurements within the
United States over the next few years,
various civilian and military organizations
have begun extensive educational programs
through use of metric equivalents in
their publications. This report will include
metric unit equivalent measures whenever
possible.

A special thanks is extended to the
men end women of: 27th Communication Squadron,
Operating Location C, for their continuing
support by providing high quality, real-time
satellite imagery; the Pacific Fleet Audio-
Visual Center, Guam, for their assistance
in the reproduction of satellite and graphics
data for this report; to the Navy Publications
and Printing Service Branch Office, Guam,
for their efforts to meet publication
deadlines; and to Mrs. Bernadita Manipol
for her patience and perseverance in typing
the many drafts and the final manuscript of
the report.

NOTE: Appendix 5 contains information on
how to obtain past issues of the
Annual Typhoon Report (redesignated
Annual Tropical Cyclone Report in
1980).
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CHAPTER

1. GENERAL

I - OPERATIONAL PROCEDURES

parameters, including;

The Joint ‘ryphoanWarning Center (JTWC)
provides a variety of routine services to the
organizations within its area of responsi-
bility, including:

a. Significant Tropical Weather Adviso-
ries: issued daily, this product describes
all tropical disturbances and assesses their
potential for further development;

b. Tropical Cyclone Formation Alerts:
issued when synoptic, satellite and/or
aircraft reconnaissance data indicate develop-
ment of a significant tropical cyclone in a
specified area is likely;

c. Tropical Cyclone Warnings: issued
periodically throughout each day for signi-
ficant tropical cyclones, giving forecasts
of position and intensity of the system; and

d. Prognostic Reasoning Messages:
issued twice daily for tropical storms and
typhoons in the western North Pacific;
these messages discuss the rationale behind
the most recent warnings.

The recipients of the services of JTWC
essentially determine the content of J’I’WC’s
products according to their ever-changing
requirements. ‘l?hus,the spectrum of the
routine services is subject to change from
year to year; such changes are usually the
result of deliberations held at the Annual
Tropical Cyclone Conference.

2. DATA SOURCES

a. COMPUTER PRODUCTS:

A standard array of synoptic-scale
computer analyses and prognostic charts are
available from the Fleet Numerical Oceano-
graphy Center (FLENUMOCEANCEN) at Monterey,
California. These products are provided via
the Naval Environmental Data Network (NEDN).

b. CONVENTIONAL DATA:

This data set is comprised of land-
based and shipboard surface and upper-air
observations taken at or near synoptic times,
cloud-motion winds derived twice daily from
satellite data, and enroute meteorological
observations from commercial and military
aircraft (AIRSPS) within six hours of
synoptic times. Conventional data charts are
prepared daily at 00002 and 1200Z using hand-
and computer-plotted data for the surface/
gradient and 200 mb (upper-tropospheric)
levels. In addition to these analyses,
charts at the 850, 700, and 500 mb levels
are computer-plotted from rawinsonde/pibal
observations for the 12-hour synoptic times.

c. AIRCRAFT RECONNAISSANCE:

Aircraft weather reconnaissance data
are invaluable for the position of the
center of developing systems and essential
for the accurate determination of.numerous

eye/center temperature and dewpoint
- maximum surface and flight leve~ wind
- minimum sea level pressure
- horizontal wind distribution

In addition, wind and pressure-height
data at the 500 and/or 400 mb level, provided
by the aircraft while enroute to, or from
fix missions, provide a valuable supplement
to the all too sparse data fields of JTWC’S
area of responsiblity. A comprehensive
discussion of aircraft weather reconnaissance
is presented in Chapter II.

d. SATELLITE RECONNAISSANCE:

Meteorological satellite data obtained
from Defense Meteorological Satellite
Program (DMSP), and National Oceanic and
Atmospheric Administration (NOAA), space-
craft played a major role in the early
detection and tracking of tropical cyclones
in 1983. A discussion of the role of these
programs is presented in Chapter II.

e. RADAR RECONNAISSANCE:

During 1’383,as in previous years,
land radar coverage was utilized extensively
when available. Once a tropical cyclone
moved within the range of land radar sites,
their reports were essential for determi-
nation of small scale movement. Use of
radar reports during 1983 is discussed in
Chapter II.

3. COMMUNICATIONS
a. JTWC currently has access to three

primary communications circuits.

(1) The Automated Digital Network
(AuToDIN) is used for dissemination of
warnings and other related bulletins to
Department of Defense installations. These
messages are relayed for further transmission
over U.S. Navy Fleet Broadcasts, and U.S.
Coast Guard CW (continuous wave Morse code)
and voice broadcasts. Inbound message
traffic for JTWC is received via AUTODIN
addressed to NAVOCEANCOMCEN GUAM or JTWC GUAM.

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JTWC
through a dedicated circuit from the
Automated Digital Weather Switch (ADWS) at
Hickam APB, Hawaii. The ADWS selects and
routes the large volume of meteorological
reports necessary to satisfy JTWC requirements
for the right data at the right time. Weather
bulletins prepared by JTWC are inserted into
‘theAWN circuit via the NEDS and the Nimitz
Hill Naval Telecommunication Center (NTCC)
of the Naval Communications Area Master
Station Western Pacific.

(3) The Naval Environmental Data
Network (NEDN) is the communications link
with the computers at FLENUMOCEANCEN. JTWC
is able to receive environmental data from
FLENUMOCEANCEN and access the computers
directly to run various program.

1



b. The Naval Environmental Display
Station (NEDS) has become the backbone of
the JTWC communications system; it is the
terminal that provides a direct interface
with the NEDN and AWN; and it is capable
of preparing messages for indirect AUTODIX
transmission. TP,eNEDS also provides a
means for the Typhoon Duty Officer (TDO) to
request forecast aids which are processed on
the FLENUMOCEANCEN computers and transmitted
to the TDO over the NEDN circuit.

4. ANALYSES

A composite surface/gradient level
(3000 ft (915 m)) manual analysis of the JTWC
area of responsibility is accomplished on the
00002 and 12002 conventional data. Analysis
of the wind field using streamlines is
stressed for tropical and subtropical
regions. Analysis of the pressure field is
accomplished routinely by the Naval Ocean-
ography Command Center (NOCC) Operations
watch-team and may be used in conjunction
with JTWC’S analysis of tropical wind fields.

A composite upper-tropospheric manual
streamline analysis is accomplished daily
utilizing rawinsonde data from 300 mb through
100 mb, winds derived from cloud motion
analysis, and AIREPS (plus or minus 6 hours)
at or above 29,000 feet (8,839 m). Wind and
height data are used to arrive at a represen-
tative analysis of tropical cyclone outflow
patterns, mid-latitude steering currents, and
features that may influence tropical cyclone
intensity. All charts are hand-plotted over
areas of tropical cyclone activity to provide
all available data as soon as possible to the
TDO. These charts are augmented by the
computer-plotted charts for the final
analysis.

Computer-plotted charts for the 850, 700,
and 500 mb levels are available for stream-
line or height-change analyses from the 00002
and 12002 data base. Additional sectional
charts at intermediate synoptic times and
auxiliary charts such as station-time plot
diagrams and pressure-change charts are also
analyzed during periods of significant
tropical cyclone activity.

5. FORECAST AIDS

The following objective techniques were
employed in tropical cyclone forecasting
during 1983 (a description’of these techniques
is presented in Chapter IV):

a. MOVEMENT

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

12-HR EKTW@OLATION

CLIMATOLOGY

HPAC (Extrapolation/Climatology)

BPAC (Extrapolation/Climatologyj

CYCLOPS (Steering)

TYAN78 (Analog)

ONE-WAY TROPICAL CYCLONE
MODEL (Dynamic)

NESTED TROPICAL CYCLONE
MODEL (Dynamic)

(9) TAPT (Empirical)

(10) COSMOS (Model Output
Statistics)

b. INTENSITY

(1) THETA E (Empirical)

(2) WIND RADIUS (Analytical)

(3) DVORAK (Empirical)

6. FORECAST PROCEDURES

a. INITIAL POSITIONING:

In the preparation of each warning an
accurate location (fix) of the tropical
cyclone’s surface center within two to three
hours of warning time is of prime importance.
JTWC uses the Selective Reconnaissance Program
(SRP) to levy an optimal mix of available
resources to obtain the necessary fix informa-
tion. Whenever a tropical cyclone is poorly
defined or the actual surface center cannot
be determined, ant?when conflicting fix
information is received, the “best estimate”
of the surface location is subjectively
determined from the analysis of all available
data. If the fix data are not available due
to reconnaissance platform malfunctions or
communication problems, synoptic data or
extrapolation from previous fixes are used.
The warning position is then obtained by
determining the “best track” of the tropical
cyclone up to the last fix, or best estimate
of the position of its surface center, and
forecasting its movement to the warning time.

b. TRACK FORECASTING:

A preliminary forecast track is developed
based on an evaluation of the rationale
behind the previous warning and the guidance
given by’the most recent objective techniques
and numerical prognoses. This preliminary
track is subjectively modified based on the
following considerations:

(1) The prospects for recurvature or
erratic movement are evaluated. This evalu-
ation is based primarily on the present and
forecast, positions and amplitudes of the
middle-tropospheric, mid-latitude troughs
as depicted on the latest upper air analyses
and numerical prognoses.

(2) Determination of the best steering
level is partly influenced by the maturity
and vertical extent of the tropical cyclone.
For mature tropical cyclones located south of
the subtropical ridge, forecast changes in
speed of movement are closely correlated with
anticipated changes in the intensity or rela-
tive position of the ridge. When steering
currents are relatively weak, the tendency
for tropical cyclones to move northward due
to internal forces is an important consider-
ation.

(3) Over the 12- to 72-hour forecast
period, speed of movement during the early
forecast period is usually biased toward
persistence, while the subsequent forecast
periods are biased toward objective



techniques. When a tropical cyclone moves
poleward, and toward the mid-latitude
steering currents, speed of movement
becomes increasingly more biased toward a
selective group of objective techniques
capable of estimating significant increases
in speed of movement.

(4) The proximity of the tropical
cyclone to other tropical cyclones is
closely evaluated to determine if there
is a possibility of a Fujiwhara interaction
(the apparent rotation of two or more
cyclones about a common axis or axes).

A final check is made against climatology
to determine whether the forecast track is
reasonable. If the forecast deviates greatly
from one of the climatological tracks, the
forecast rationale may be reappraised.

c. INTENSITY FORECASTING:

In this parameter, heavy reliance is
placed on intensity trends from aircraft
reconnaissance reports, wind and pressure
data from ships and land stations in the
vicinity of the tropical cyclone, the
Dvorak satellite interpretation model and
other objective techniques. An evaluation
of the entire synoptic situation is made,
including the location of major troughs and
ridges, the position and intensity of any
nearby tropical upper-tropospheric troughs
(TuTT), the vertical and horizontal extent
of the tropical cyclone’s circulation and
the”extent of the associated upper-level
outflow pattern. An essential element
affecting each intensity forecast is the
accompanying forecast track and the influence
of environmental parameters along that track,
such as: sea thermal fronts, terrain
influences, vertical wind shear, and an
extratropical environment.

Once the forecast intensities have been
derived, the horizontal distribution of
destructive winds (greater than 30-,
50- and 100-knots) is determined. The most
recent wind radii and associated asymmetries
are deduced from all available surface wind
observations and reconnaissance aircraft
reports. Based on the current wind distri-
bution, preliminary estimates of future wind
radii are provided by an empirically derived
objective technique. These estimates may be
subjectively modified based on the anticipated
interaction of the tropical cyclone’s circu-
lation with forecast locations of large-scale
wind regimes and significant landmasses.
Other factors including the tropical cyclone’s
speed of movement and possible extratropical
transition are considered.

7. WARNINGS
Tropical cyclone warnings are issued when

a definite closed circulation is evident and
maximum sustained surface winds are forecast
to increase to 34 knots (18 meters per
second) within 48 hours, or if the tropical
cyclone is in such a position that life or
property may be endangered within 72 hours.
Warnings may also be issued in other
situations if it is determined that there is
a need to alert military or civil interests
to conditions which may become hazardous in a
short Feriod of time.

Each tropical cyclone warning is numbered
sequentially and includes the following
information: the position of the surface
center; estimate of the position accuracy
and the supporting reconnaissance (fix)
platforms; the direction and speed of move-
ment in the past six hours; the intensity and
radial extent of surface winds over 30-, 50-,
and 100-knots, when applicable. At forecast
intervals of 12-, 24-, 48- and 72-hours,
information on the tropical cyclone’s antici-
pated position, intensity and wind radii is
also provided.

Warnings in the western North Pacific
and North Indian Ocean are issued every six
hours valid at standard synoptic times
(00002, 06002, 12002 and 1800Z). All
warnings are released to the communications
network no earlier than synoptic time and
no later than synoptic time plus two and
one half hours so that recipients will have
a reasonable expectation of having all
warnings “in hand” by synoptic time plus
three hours (03002, 09002, 1500Z and 21OOZ).

Warning forecast positions are verified
against the corresponding “best track”
positions (post-storm analysis to determine
actual path). A summary of the verification
results from 1983 is presented in Chapter IV.

8. PROGNOSTIC REASONING MESSAGES

For tropical storms and typhoons in the
western North Pacific Ocean, prognostic
reasoning messages are transmitted following
the 0000Z and 12002 warnings, or whenever
the previous reasoning is no longer valid.
This plain language message is intended
to provide meteorologists with the reasoning
behind the latest JTWC forecast.

In addition to this message, prognostic
reasoning information applicable to all
customers is provided in the remarks section
of warnings when significant forecast
changes are made or when deemed appropriate
by the TDO.

3



9. SIGNIFICANT TROPICAL
WEATHER ADVISORY

This product contains a general,
non-technical description of all tropical
disturbances in the JTWC area of responsi-
bility and an assessment of their potential
for further (tropical cyclone) development.
In additio~, all tropical cyclones in
warning status are briefly discussed. This
message is issued by 0600Z daily and is
reissued whenever the situation warrants.

10. TROPICAL CYCLONE
FORMATION ALERT

Formation alerts are issued whenever
interpretation of satellite imagery and
other meteorological data indicates that
the formation of a significant tropical
cyclone is likely. These formation alerts
will specify a valid period not to exceed
24 hours and must either be cancelled,
reissued, or superseded by a tropical
cyclone warning prior to the expiration of
the valid time.
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CHAPTER

1. GENERAL

II - RECONNAISSANCE

The Joint Typhoon Warning Center depends Interpretation of this satellite imaqerv
on reconnaissance to provide necessary, -
accurate, and timely meteorological information
in support of each warning. JTWC relies
primarily on three reconnaissance platforms:
aircraft, satellite, and radar. In data
rich areas synoptic data are also used to
supplement the above. Optimum utilization of
all available reconnaissance resources is
obtained through the Selective Reconnaissance
program (SRP); various factors are considered
in selecting a specific reconnaissance platform
including capabilities and limitations, and
the tropical cyclone’s threat to life/property
afloat and ashore. A summary of reconnais-
sance fixes received during 1983 is included
in Section 6 of this Chapter.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft

Aircraft weather reconnaissance in
the JTWC area of responsibility is performed
by the 54th Weather Reconnaissance Squadron
(54th WRS) located at Andersen Air Force
Base, Guam. The 54th WRS is presently
equipped with six WC-130 aircraft and, from
July through October, is augmented by the
53rd WRS from Keesler Air Force Base,
Mississippi, bringing the total number of
available aircraft to nine. The JTWC
reconnaissance requirements, provided daily
throughout the year to the Tropical Cyclone
Aircraft Reconnaissance Coordinator (TCARC),
include system(s) to be fixed, fix times,
and forecast positions for each fix. The
following priorities are utilized in
acquiring meteorological data from reconnais-
sance aircraft in the western North Pacific
area in accordance with USCINCPACINST
3140.l(series):

(1) Investigative flights and
vortex or center fixes.

(2) Synoptic data acquisition
in support of tropical cyclone warnings.

(3) Supplementary fixes on
tropical cyclones.

As in previous years, aircraft reconnais-
sance provided direct measurements of height,
temperature, flight-level winds, sea level
pressure, estimated surface wind (when
observable), and numerous additional para-
meters. The meteorological data are gathered
by the Aerial Reconnaissance Weather Officers
(ARWO) and dropsonde operators of Detachment
4, Hq AWS, who fly with the 54th WRS. These
data provide the Typhoon Duty Officer (TDO)
with indications of changing tropical cyclone
characteristics, radii of associated winds,
and current tropical cyclone position and
intensity. Another important aspect is the
availabiliti~of the data for research on
tropical cyzlone analysis and forecasting.

b. Satellite

Satellite fixes from USAF/USN ground
sites and USN ships provide day and night

provides tropical cyclone positions ~nd-
estimates of current and forecast intensities
through the Dvorak technique.

c. Radar

Land radar provides positioning data on
well developed tropical cyclones when in the
proximity (usually within 175 nm (324 km)) of
the radar sites in the Philippines, Taiwan,
Hong Kong, Japan, South Korea, Kwajalein, and
Guam.

d. Synoptic

In 1983 JTWC also determined tropical
cyclone positions based on the analysis of the
surface/gradient level synoptic data. These
positions were helpful in situations where
the vertical structure of the tropical cyclone
was weak or accurate surface positions from
aircraft were not available due to flight
restrictions.

3. :JRJCMRAA;FJRECONNAISSANCE

During the 1983 tropical season, the
JTWC levied 157 vortex fixes and 53 investi-
gative missions of which 4 were flown into
disturbances which did not develop. In ad-
dition to the levied fixes, 168 supplemental
fixes were also obtained. The average
vector error for all aircraft fixes received
at the JTWC during 1983 was 13 nm (24 km).

Aircraft reconnaissance effectiveness
is summarized in Table 2-1 using the criteria
set forth in USCINCPACINST 3140.1 (series).

ABLE2-1. AIRCRAFTRECONNAISSANCEEFFECTIVENESS

NOWEEROF
FFECTIVENESS LEVIEDPIKES PERCENT

OMPLETEDON TIMR 146 93.0
ARLY 1 0.6
ATE 7 4.5
ISSED 3 1.9

TOTAL 157 100.0

LEVIEDVS. MISSEDFIXES

VF,RAGE1965-1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

LEVIED
507
802
624
227
358
217
317
203
290
289
213
201
276

MISSED
10
61
126
13
30
7
11
3
2
14
4
3
17

PERCENT
2.0
7.6
20.2
5.7
8.4
3.2
3.5
1.5
0.7
4.8
1.9
1.5
6.2
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4. SATELLITE RECONNAISSANCE SUMMARY

The Air Force provides satellite
reconnaissance support to JTWC using imagery
from a variety of spacecraft. The tropical
cyclone satellite surveillance network
consists of both tactical and centralized
facilities. Tactical DMSP sites are located
at Nimitz Hill, Guam; Clark AB, Republic of
the Philippines; Kadena AB, Japan; Osan
AB, Korea; and Hickam APB, Hawaii. These
sites provide a combined coverage that
includes most of the JTWC area of responsi-
bility in the western North Pacific from near
the dateline westward to the Malay Peninsula.
The Naval Oceanography Command Detachment,
Diego Garcia, provides NOAA polar-orbiting
coverage in the central Indian Ocean as a
supplement to Air Force Global Weather
Central (AFGWC) support in this data sparse
region. U.S. Navy ships equipped for direct
readout also provide supplementary support.

AFGWC, located at Offutt AFB, Nebraska,
is the centralized member of the tropical
cyclone satellite surveillance network. In
support to JTWC, AFGWC processes stored
imagery from DMSP and NOAA spacecraft.
Imagery processed at AFGWC is recorded on-
board the spacecraft as it passes over the
earth. Laterr these data are downlinked to
AFGWC via a network of command/readout sites
and communications satellites. This enables
AFGWC to obtain the coverage necessary to
fix all tropical systems of interest to
JTWC. AFGWC has the primary responsibility
to provide tropical cyclone surveillance
over the entire Indian Ocean and portions of
the western North Pacific on both sides of
the dateline. Additionallyr AFGWC can be
tasked to provide tropical cyclone positions
in the western North Pacific and South
Pacific as backup to coverage routinely
available in those regions.

The hub of the network is Det 1. lww,
colocated with JTWC on Nimitz Hill, Guam.
Based on available satellite coverage, Det 1
coordinates satellite reconnaissance require-
ments with JTWC and tasks the individual
network sites for the necessary tropical
cyclone fixes. Therefore, when a position
from a polar-orbiting satellite is required
as the basis for a warning, called a “levied
fix”, a dual-site tasking concept is applied.
Under this concept, two sites are tasked to
fix the tropical cyclone from the same
satellite pass. This provides the necessary
redundancy to virtually guarantee JTWC a
successful satellite fix on the tropical
cyclone. Using this dual-site concept, the
satellite reconnaissance network is capable
of meeting all of JTWC’S levied satellite
fix requirements.

The network provides JTWC with several
products and services. The main service is
one of surveillance. Each site reviews its
daily satellite coverage for indications of
tropical cyclone development. If an area
exhibits the potential for development, JTWC
is notified. Once JTWC issues either a
formation alert or warning, the network is
tasked to provide three products: tropical
cyclone positions, intensity estimates, and
24-hour intensity forecasts. Satellite
tropical cyclone positions are assigned
position code numbers (PCN) depending on the
availability of geography for precise
gridding, and the degree of organization of
the tropical cyclone’s cloud system (Table
2-2). During 1983, the network provided
JTWC with a total of 1755 satellite fixes
on tropical systems in the western North
Pacific. Another 70 were made for tropical
systems in the North Indian Ocean. A com-
parison of those fixes made on numbered
tropical cvclones in the wes+ern North
Pacific wi~h their corresponding JTfiCbest
track positions is shown in Table 2-3.
Estimates of the tropical cyclone’s current
intensity and a 24-hour intensity forecast
are made once each day by applying the
Dvorak technique (NOAA Technical Memorandum
NESDIS 45 as revised) to visual imagery.
A similar technique using enhanced infrared
image= is under development.

Three polar orbiters were available
throughout the season. Figure 2-1 shows
the status of operational melar orbiters-
DNSP F-7 became-operational in December and
should be of benefit in 1984..

POLAR ORBITERS FOR 1983

NOAA 6 (0730 LST)

NOAA 7 (1506 LST)

NOAA 8 (0730 LST)

●F6 (0615 LST)

*F7 (1010 LST)

LST = Local Sun Time
* DMSP Spacecraft
.....Post launch

rABLE 2-2. POSITION CODE NUMSERS

‘CN METHOD OF CENTER DETERMINATION/GRIDDING—

1 EYE/GEOGRAPHY
2 EYE/EPHEMERIS

3 WELL DEFINED CC/GEOGRAPHY
4 WELL DEFINED CC/EPHEMERIS

POORLY DEFINED CC/GEOGRAPHY
: POORLY DEFINED CC/EPHEMERIS

CC = Circulation Center

6



TABLE -. MEAN DEVIATION (NM) OF ALL SATELLITE DERIVED TROPICAL
CYCLONE POSITIONS FROM THE JTWC BEST TRACK POSITIONS.

NOMBER OF CASES (IN parentheSeS).

WESTERN NORTH PACIFIC OCEAN NORTH INDIAN OCEAN

1974-1982 AVERAGE 1983 1980-1982 1983

PCN (ALL SITES) (ALL SITES) (ALL SITES) (ALL SITES)

1 13.5 (537) 13.0 (106) 15.9
2

(27)
12.9 (376) 16.7

( o)
( 24) 9.0

3
( 4)

19.1 (765)
( 0)

21.6 (167)
4

25.1 ( 9) 19.9
18.2 (413)

( 2)
22.5 ( 46) 19.1 ( 3)

5
24.4

35.8 (1839)
( 2)

35.3 (218)
6

32.9 (65) 33.5
36.2

(22)
(1049) 32.3 ( 88) 35.4 (64) 29.6 (19)

l&2 13.3 (913) 13.7 (130) 15.0 (31) ( o)
3&4 18.9 (1179) 21.8 (213) 23.6 (12) 22.2 ( 4)

5&6 36.0 (2888) 34.4 (306) 34.1 (129) 31.7 (41)

— --- ---- .---— -------.-. .
5. RADAR RECONNAISSANCE SUMMARY

Fourteen of the 25 significant tropical
cyclones in the western North Pacific during
1983 passed within range of land based
radars with sufficient cloud pattern organ-
ization to be fixed. The land radar fixes
that were obtained and transmitted to
JTWC totaled 359.

The WMO radar code defines three
categories of accuracy: good (within 10 km
(5 rim)),fair (within 10 to 30 km (5 to 16
~)~~)ynd poor (within 30 to 50 km (16 to

. This year, 359 radar fixes were
coded in this manner; 179 were good, 122
fair, and 58 poor. Compared to the JTWC
best track, the mean vector deviation for
land radar sites was 17 nm (32 km).
Excellent support through timely and accurate
radar fix positioning allowed JTWC to track
and forecast tropical cyclone movement
through even the most difficult and erratic
tracks.

As in previous years, no radar reports
were received on North Indian Ocean tropical
cyclones.

~. TROPICAL CYCLONE FIX DATA

A total of 2541 fixes on 25 western
North Pacific tropical cyclone and 70 fixes
on three North Indian Ocean tropical cyclones
were received at JTWC. Table 2-4, Fix
Platform Summary, delineates the number of
fixes per platform for each individual trop-
ical cyclone. Season totals and percentages
are also indicated.

Annex A includes individual fix data for
each tropical cyclone. Fix data are divided
into four categories: Satellite, Aircraft,
Radar, and Synoptic. Those fixes labelled
with an asterisk (*) were determined to be
unrepresentative of the surface center and
were not used in determining the best tracks.
Within each category, the first three columns
are as follows:

FIX NO. - Sequential fix number

TIME (Z) - GMT time in day, hours
and minutes

FIX POSITION - Latitude and longitude
to the nearest tenth of a degree

Depending upon the category, the remainder
of the format varies as follows:

a. Satellite

(1) ACCRY - Position Code Number
(PCN) is used to indicate the accuracy of
the fix positon. A “1” indicates relatively
high accuracy and a “6” relatively low
accuracy.

(2) DVORAK CODE - Intensity
evaluation and trend (Figure 2-2, Table 2-5).
(For specifics, refer to NOAA TM; NESDIS-45).

(3) COMMENTS - For explanation of
abbreviations, see Appendix I.

(4) SITE - ICAO call sign of the
specific satellite tracking station.

b. Aircraft

(1) FLT LVL - The constant pressure
surface level, in millibars or altitude, in
feet, maintained during the penetration.
The normal level flow in developed tropical
cyclones, due to turbulence factors, is
700 mb. Low-level missions are normally
flown at 1500 ft (457 m).

(2) 700 MB HGT - Minimum height
of the 700 mb pressure surface within the
vortex recorded in meters.

(3) OBS MSLP - If the surface
center can be visually detected (e.g., in
the eye), the minimum sea level pressure is
obtained by a dropsonde release above the
surface vortex center. If the fix is made
at the 1500-foot level, the sea level
pressure is extrapolated from that level.

(4) MAX-SFC-WND - The maximum
surface wind (knots) is an estimate made by
the ARWO based on sea state. This observa-
tion is limited to the region of the flight
path and may not be representative of the
entire tropical cyclone. Availability of
data is also dependent upon the absence of

7



TABLE2-4. FIXPIATFORM FOR 1983

:IFIC

FIXPLATFORMSUMNARY

INORTRPAC AIRC%iFT SATELLITE

49
54
103
54
184
55
29
82
20
153
22
127
43
47
57
60
65
96
96
29
94
72
77
43
44

.—— —.- —--—

SYNOPTIC

--
4
4
2
--
--
2
--
2
3
--
5
1

--
—
3
--
--
--
1

--
--
--
--
—

..-------_-__-

TOTAL

49
66
185
86
275
74
48
102
23
287
22
223
50
48
106
101
69
109
123
36
179
86
93
51
50

,--.-—--

TS SARAH (Olw)
TY TIP (021i)
TY VERA (03W)
STYWAYNE (04W)
STYABBY (05W)
TS CARMSN (06W)
TS BEN (07W)
TS EOM (08w)
TD 09W (09W)
TY ELLEN (low)
TC 02C (02C)
STY FORREST(llW)
TS GEORGIA(12W)
TS HEPJ3ERT(13W)
TY IDA (14W)
TY JOE (15W)
TS KIM (16W)
TY LEX (17W)
STYMARGE (18w)
TS NORRIS (19W)
TY ORCHID (20W)
TY PERCY (2lW)
TS RUTH (22W)
TS SPERRY (23W)
TS TSELMA (24W)

—
5
10
12
47
10
11
20
I
46
--
25
2
1
13
6
--
2
27
6
37
14

--
3
68
18
44
9
6

--
85
—
66
4
--
36
32
4
11
--

48
--
--
—

16
8
6

--—_--.---__—___--------------------- ,—------ -.

TOTAL 325

12.8

1755 434 27 2542

%OF TOTAL
NR OF FIXES 69.1 17.1 1.0 100.0

OCEAN SATELLITE

7
23
40

.--— ---------

70

SYNOPTIC

--
--
--

TOTAL

7
23
40

TC OIA
TC 02B
TC 03B

__-__-_-____-_-__---— —,_------- ----

70TOTAL --

% OF TOTAL
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TABLE 2-5. MAXIMUM SUSTAINED WIND SPEED (KT)
AS A FUNCTION OF DVORAK CI & FI
(CURRENT & FoREcAsT INTENSITY)
NDMEER AND MINIMUM SEA LEVEL
PRESSURE (MSLp)

TROPICAL CYCLONE WIND MSLP
INTENSITY NUMEER SPEED (NW PACIFIC)

1.0
1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5
6.0
6.5
7.0
7.5
8.0

::
55
65
77

l%
115
127
140
155
170

--

1003
999
994
988
981
973
964
954
942
929
915
900
884

undercast conditions and the presence of
adequate illumination. The positions of the
maximum flight level wind and the maximum
observed surface wind do not necessarily
coincide.

(5) 14AX-FLT-LVL-WND- Wind speed
(knots) at flight level is measured by the
AN/APN 147 doppler raclarsystem aboard the
WC-130 aircraft. This measurement may not
represent the maximum flight level wind
associated with the tropical cyclone because
the aircraft only samples those portions of
the tropical cyclone along the flight path.
In many instances, the flight path is
through the weak sector of the tropical
cyclone. In areas of heavy rainfall, the
doppler radar may track energy reflected
from precipitation rather than from the sea
surface, thus, preventing accurate wind
speed measurement. In obvious cases, such
erroneous wind data will not be reportecl.
In.addition, the doppler radar system on

the WC-130 restricts wind measurements to
drift angles less than or equal to 27 degrees
if the wind is normal (perpendicular) to the
aircraft heading.

(6) ACCRY - Fix position accuracy.
Both navigational (OMEGA and LORAN) and
meteorological (by the ARWO)estimates are
given in nautical miles.

(7) EYE SHAPE - Geometrical
representation of the eye based on the
aircraft radar presentation. The eye shape
is reported only if the center is 50 percent
or more surrounded by wall cloud.

(8! EYE DIAM/ORIENTATION - Diameter
of the eye m nautical miles. When an
elliptical eye is present, the lengths of
the major and minor axes and the orientation
of the major axis are respectively listed.
When concentric eye walls are present, each
diameter is listed.

c. Radar

(1) RADAR - Specific type of
platform (land, aircraft, or ship) utilized
for fix.

(2) ACCRY - Accuracy of fix
position (good, fair, or poor) as given in
the WMO ground radar weather observation code
(FM20-v).

(3) EYE SHAPE - Geometrical
representation of the eye given in plain
language (circular, elliptical, etc.).

(4) EYE DIAM - Diameter of eye
given in kilometers.

(5) kOB CODE - Taken directly
from WMO ground weather radar observation
code FM20-V, The first group specifies the
vortex parameters, while the second group
describes the movement of the vortex center.

(6) RADAR POSITION - Latitude and
longitude of tracking station given in tenths
of a degree.

(7) SITE - WMO station number of
the specific tracking station.
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CHAPTER Ill - SUMMARY OF TROPICAL

1. WESTERN NORTH PACIFIC TROPICAL CYCLONES

During 1983, the western North Pacific
experienced the fifth consecutive year of
below average tropical cyclone activity.
Twenty-five tropical cyclones occurred in
1983, six and one-half less than the annual
average. Only two significant tropical
cyclones failed to develop beyond the tropical
depression (TD) sta9e and eleven troPical
storms (TS) failed to reach typhoon inten-
sity. Of the 12 tropical cyclones that
,developedto typhoon (TY) intensity, four
reached the 130 kt (67 m/s) intensity neces-
sary to be classified as super typhoons (STy).
In the western North Pacific, tropical cyclones
reaching tropical storm intensity or greater
are assigned names in alphabetical order from

a list of alternating male/female names
(refer to Appendix 3). Table 3-1 provides a
summary of key statistics for western North
Pacific tropical cyclones. Each tropical
cyclone’s maximum surface wind (in knots)
and minimum observed sea level pressure (in
millibars) were obtained from best estimates
based on all available data. The distance
traveled (in nautical miles) was calculated
from the JTWC official best tracks (see
Annex A).

Tables 3-2 through 3-5 provide further
information on the monthly distribution of
tropical cyclones and statistics on Tropical
Cyclone Formation Alerts and Warnings.

rABLE 3-1. WSSTERNNORTHPACIFIC

1983SIGNIFICANTTROPICALCYCLONES

CALENDARNUNSEROF MAXIS6UW SESTTSACK
OAYSOF WA8N2NGS SU8J?ACE OSSERVED DISTANCE

TROPICALCYCLONEPERIOOOFWASNINGWASNING ISSUED WINDS (KT)MSLP (MB) TRAVELEO(NM)

OIW TS SARAH 24JON- 26JON 3 6 35 999 1948
02C TC 02C 31AUG- 2 SF= 3 5 30 1010 773
02W TYTIP 10JUL- 13JuL 4 14 65 978 1206
03W TYVESA 12JOL- 18JUL 7 25 90 952 2546
04wSTYWAYNE 22JUL- 25JUL 4 14 135 920 1739
05WSTYAEBY 5 AUG- 17AUG 13 51 145 888 2031
06w TS CA8MEN 12AUG- 15AUG 4 11 45 992 1186
07w TS BEN 12AUG- 15AUG 4 12 50 989 968
08w TS DOM 19 AUG - 26 AUG 8 23 55 995 1B59
09W TD 09W 26AUG- 27AUG 2 4 30 996 522

10W TY ELLSN 29 AUG - 9 SEP 12 4-1 125 928 4462

llWSTYFORRSST 20SEP- 29SEP 10 32 150 883 2191
12w TS GEORGIA 29 SEP- lCCT 3 11 55 987 825
13w-‘TSHERBERT 70CT- 80CT 2 8 50 987 445
14w TY IoA 7OCT-11OCT 5 15 65 973 1889
15w TYJOE 10CCT- 13OCT 4 15 65 975 1654
16w TS KIM 16DcT-20CCT 5 3 40 993 1224
17W TY LEX 220cT-26DCT 5 18 70 971 718
18WSTYNARGE 31OCT- 7 NOV 8 27 145 896 2370
19w TS NORRIS 9 NOV- 11NOV 3 7 50 994 721
20W TY ORCHID 17NOV- 27NOV 11 38 125 928 2214
21W TY PERCY 19NOV- 24NOV 6 23 70 970 1123
22w TS RUTH 23NOV- 30NOV 8 16 60 993 1615
23W TSSPERRY 2 DEC- 5 DEC 4 10 55 996 350
24w TS TRELMA 16OEC- 18 OEC 3 10 55 990 1165

1983TOTALS: 111* 445

* OVERLAPPINGoAYSINCLUDEDONLYONCSINSUN

11



TABLE 3-2.
1983 SIGNIFICANT TROPICAL CYCLONES

NESTERN
NORTH PACIFIC

(1959-1982)
JAN FEB MAR APR MAY JUli J~ AUG SEP OCT NOV DEC TOTAL AVERAGE CASES—— —— __ __ __ __

TROPICAL
DEPRESSIONS 000000 02000(3 2 3.9 93
TROPICAL STORM O 000010 3122211 9.7 232
TYPHOONS 000000 321420 12 17.8 428

ALL TROPICAL
CYCLONES 000001 372642 25 31.4 753

1959-1982 PRl?vIOUS

AVERAGE .5 .3 .8 .9 1.4 2.0 5.0 6.2 5.9 4.4 2.6 1.4 31.4 24-YEAR

CASES 13 8 18 22 33 48 119 149 142 105 63 33 753 HISTORY

FORMATION ALERTS: 25 of 31 Formation Alerts developed into significant tropical cyclones.
Tropical Cyclone Formation Alerts were issued for all significant tropical
cyclones that developed during 1983.

WARNINGS: Number of warning days: 111

Number of warning days with
two tropical cyclones in region: 18

Number of warning days with three
or more tropical cyclones in region: 6

TABLE 3-3.

FREQOENCY OF TYPHOONS BY MONTH AND YEAR

YEAR

(1945-1958)
AVERAGE

1959
1960
1961
1962
1963
1964

1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981
1982
1983

(1959-1983)
AVEIUiGE

JAN—

.4

:
0
0
0
0

1
0
0
0
1
0

0
1
0
0
1
1

0
0
1
0
0
0
0

.2

FEB—

.1

0
0
0
0
0
0

0
0
0
0
0
1

0
0
0
0
0
0

0
0
0
0
0
0
0

MAR—

.3

0
0
1
0
0
0

0
0
1
0
0
0

0
0
0
0
0
0

0
0
1
0
1
2
0

.04 .2

APR—

.4

1
1
0
1
1
0

1
1
1
1
1
0

3
0
0
0
0
1

0
1
1
0
0
0
0

.6

MAY—

.7

0
0
2
2
1
2

2
2
0
1
0
0

1
1
0
1
0
2

0
0
0
2
0
1
0

.8

JUN—

1.1

0
2
1
0
2
2

2
1
1
1
0
1

2
1
0
2
0
2

0
0
0
0
2
1
0

.9

JUL.

2.0

1
2
3
5
3
6

4
3
3
1
2
0

6
4
4
1
1
2

3
3
2
3
2
2
3

2.8

AUG—

2.9

5
8
3
7
3
3

3
6
4
4
3
4

3
4
2
2
3
1

0
2
2
2
2
5
2

SEP—

3.2

3
0
5
2

:

5
4
4
3
2
2

5
3
2
3
4
4

2
4
3
5
4
3
1

OCT—

2.4

3
4
3
4
4
3

2
2
3
5
3
3

3
4
4
4
3
1

3
3
2
2
1
3
4

3.3 3.2 3.0

N(XI—

2.0

2
1
1
3
0
4

1
0
3~

1
1

1
2
0
2
2“
1

2
2
1
1
2
1
2

1.6

DEC—

.9

2
1
1
0
2
1

0
1
0
0
0
0

0
2
0
0
0
0

1
0
1

:
1
0

.6

TOTAL

16.3

17
19
20
24
19
26

21
20
20
20
13
12

24
22
12
14
15
15

11
15

;:
16
19
12

17.4

12



,BLE 3-4.

FREQUENCY OF TROPICAL STORMS AND TYPHOONS BY MONTH AND YEAR

YEAR

.945-1958)
AVERAGE

1959
1960
1961
1962
1963
1964

1965
1966
1967
1968
1969
1970

1971
1972
1973
1974
1975
1976

1977
1978
1979
1980
1981
1982
1983

)59-1983)
4vsmGE

CASES

JAN—

.4

0
0
1
0
0
0

2
0
1
0
1
0

0
1
1
1

0
1
1
0
0
0
0

.5

12

FEB.

.1

1
0
1
1
0
0

2
0
0
0
0
1

;
o
0
0
1

0
0
0
0
0
0
0

.3

7

MAR—

.4

1
0
1
0
0
0

1
0
2
0
1
0

1
0
0
1
0
0

1
0
1
0
1
3
0

.6

14

APR.

.5

1
1
1
1
1
0

1
1
1
1
1
0

3
0
0
1
0
2

0
1
1
1
2
0
0

.8

21

NAY .JUN——

.8 1.3

00
13
3 2
20
13
22

23
21
11
11
00
02

42
13
00
14
00
22

01
03
10
41
02
13
01

1.2 1.6

L7UL—

3.0

3
3
5
6
4
7

5
5
6
3
3
2

8
6
7
4
2
4

4
4
4
4
5
4
3

4.4

AUG—

3.9

6
10
4
7
3
9

6
8
8
8
4
6

4
5
5
5
4
4

1
7
2
2
7
5
5

5.4

SEP OCT——

4.1 3.3

64
34
65
35
55
7 6

7 2
73
7 4
36
33
45

64
45
2 4
54
55
51

54
5 4
73
64
42
5 3
25

4.9 4.0

29 40 111 135 122 100

NOV DEC TOTAL—— —

2.7 1.1 21.6

2 2 26
11 27
11 31
32 30
03 25
61 40

2 1 34
2 30
3 : 35
40 27
21 19
40 24

20 35
2 3 30
30 21
42 32
30 20
12 25

21 19
30 28
22 24
11 24
32 28
11 26
52 23

2.5 1.2 27.2

62 30 683

‘AELE3-5.

FORMATION ALERT SUNMARY

WESTERN NORTH PACIFIC

YEAR

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

(1972-1983)
AVERAGE

CASES

NUMBER
OF ALERT
SYSTEMS

41

26

35

34

34

26

32

27

37

29

36

31

32.3

388

ALERT SYSTEMS
WHICH BECAME
NUMBERED

TROPICAL CYCLONES

29

22

30

25

25

20

27

23

28

28

26

25

25.7

308

TOTAL
NUMBERED
TROPICAL
CYCLONES

32

23

36

25

25

21

32

28

28

29

28

25

27.7

332

DEVELOPMENT
RATE

71%

85%

86%

74%

74%

77%

84%

85%

76%

97%

72%

81%

80%

13
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TROPICAL STORH SARAH (OIW)

The formation of Tropical Storm Sarah
in the South China Sea during late June
marked the beginning of the 1983 tropical
cyclone season for the northwestern Pacific.
This was the latest season-opener since 1973
when JTWC issued its first warning of the
year in July.

The disturbance that was to eventually
spawn Sarah was first detected using satel-
lite imagery on 16 June. It was described
on that day in the Significant Tropical
Weather Advisory (ABEH PGTW) as a poorly
organized area of convection centered near
5N 145E.

An upper-level trough located 600 run
(1111 km) to the northwest contributed to
the formation of an area of strong upper-
level divergence which appeared to be
associated with the convection. As the
upper-level trough pushed westward over the
next few days, the area of enhanced convec-
tion maintained its relative position to
the southeast and moved west as well.

It was not until the 19th that a weak
surface circulation became apparent from
satellite imagery near 6N 136E in the low-
level easterly flow. This circulation was
located along the southern tip of a narrow
band of heavy convection extending northward
to near the position of the upper-level
trough. As the circulation moved westward,
the strongest area of convection remained
well to the north. A TCFA was issued at
201930Z when it became apparent from satel-
lite imagery that the convection had become
more organized around the circulation and
that an upper-level anticyclone had developed
over the system. However, the ensuing day-
light aircraft investigative mission, at
21OO25Z found only a weakly defined, 1009 mb
surface circulation with winds in excess of
15 kt (8 m/s) observed only in the trade
wind flow to the north of the circulation.

Convective activity associated with the
circulation persisted and increased sharply
as the circulation approached the northern
tip of Mindanao. The system was continued

in alert status and monitored closely as it
crossed the southern Philippines. Synoptic
data during this interval indicated the
presence of a weak 10-15 kt (5-8 m/s) dis-
turbance which was difficult to track as it
crossed the islands. The formation alert
was cancelled at 2204452 when satellite
imagery indicated that the system had lost
its upper-leveI anticyclone and that its
convection had broken up over the moun-
tainous terrain.

Over the next two days the remaining
weak surface circulation was observed moving
westward into the South China Sea. Convec-
tion associated with the circulation was
unorganized and strong upper-level north-
easterly flow presented a shearing environ-
ment that was not considered favorable for
further development.

The third, and final, formation alert
on this system was issued at 2409302 after
convective activity associated with the
circulation underwent a marked increase in
intensity and organization. Continued
intensification, evident from satellite
imagery, combined with synoptic reports
indicating the presence of 25-30 kt
(13-15 m/s) winds, prompted the issuance of
the first warning of the 1983 season at
241830z.

Tropical Storm intensity was reached
12 hours later as Sarah drifted northwest-
ward toward Vietnam. Figure 3-01-1 shows
Sarah near maximum intensity off the coast
of Vietnam. Further intensification was
prevented by intense vertical shear--
satellite-derived winds up to 45 kt (23 m/s)
over the system--which displaced Sarah’s
convection to the west.

Under the effects of this hostile
shearing environment, Sarah was not able to
maintain vertical organization and weakened
while approaching the coast of Vietnam.
The final warning was issued at 2603002 as
Sarah, a fully exposed low-level circulatio~
moved inland north of Hue and dissipated
rapidly.

f41w.3-ol-l.TaopicafS@m&wzlL&~
OUenMtgappkmching the wa4.t 0{ Vidmam
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TYPHOON TIP (02w)

During late June and early July several
tropical disturbances were monitored by JTWC
All of these, with the exception of Tropical
Storm Sarah (OIW), originated in the
Philippine Sea and moved westward without
developing into significant tropical cyclones.
The combination of the rugged Philippine
terrain and strong upper-level flow in the
South China Sea was sufficient deterrent to
development.

On $ July another disturbance became
evident in the Philippine Sea as a persist-
ent area of convective activity near 8N
134 E. Synoptic data indicated that the
disturbance was poorly organized with an
MSLP of 1008mb.

On the following day, the disturbance
was located near llN 129E and appeared
somewhat more organized on satellite imagery.
A weather reconnaissance aircraft on an
investigative mission east of Samar was
unable to locate a closed circulation, but
found a broad area of low presures with
maximum surface winds of 25 kt (13 m/s) and
MSLP of 1004 mb. In spite of the apparent
absence of a well defined surface circula-
tion, a TCFA was issued at 090841Z. The
alert was issued because the disturbance was
entering an area of strong upper-level
divergence associated with a TOTT cell to
the northeast. JTWC continued to monitor
this disturbanz as it moved rapidly across
the Philippinesr however synoptic data from
Philippine land stations indicated that the
disturbance remained loosely organized.

F.Lgu,w3-02-1. TyphoonT.Lpat maxinmm intenbl.ty in
IYK3soo,thCllinasea.NO.te.the C{$?ti Olj.#v2b2210ng
UPPIYL-LWCJ?@xu, dhptachg Tip‘A wnva.tion.tothe
bO1l.thLUL5.t and CZXpOb&lg tht &W_&2V& dk2ddt0 ‘n%

i1106442 NOAA 7 Vi.bd A?kwJY] .

The first warning was issued as the
disturbance, now tropical depression 02w,
entered the South China Sea north of Mindoro.
Synoptic data indicated the presence of a
well defined surface circulation with 30 kt
(15 m/s) winds and MSLP of 998 mb. From the
initial warning, movement to the northwest
toward Hainan Island was forecast, with
continued intensification and then weakening
late in the period. This forecast scenario
was based on the expectation that the mid-
level easterly steering currents and strong
vectical shear in the area whould persist
through the forecast period.

Tip lived up to expectations, moving as
expected and achieving typhoon intensity at
1112002. Figure 3-02-1 shows Tip near
maximum intensity on the llth. The effects
of the strong upper-level flow are apparent
as Tip appears as an exposed low-level
circulation with its convection displaced to
the southwest. The circulation appearing
on the right hand side of the picture is the
disturbance which later developed into
Typhoon Vera (03W). Figure 3-02-2 is the
200 mb analysis for the area at the time of
Tip’s maximum intensity. Note the strong
northeasterly flow over Tip and the diver-
gent area in which Tip formed to the east.

After attaining maximum intensity of
65 kt (33 m/s) on the llth, Tip continued
to move northwestward and weakened as an
exposed low-level circulation. Tip made
landfall near Chan Chiang, China on the 13th
with maximum sustained winds of 30 kt
(15 m/s) and dissipated rapidly over land.

s ,m n,. ,W ,fi. ,73 ,,, ,W ,m. ,.? .

Fi.guha3-02-z. 111200ZJuly 200mb anctyti. Note
A.tzongnofiea.6.takLg@win .theSouthChinaSea.
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TYPiiooNVERA (03W)

In the week that preceded the develop-
ment of Typhoon Verar the monsoon trough
extended eastward from the Philippines to
160E as a nearly continuous zone of light
surface winds and unorganized convection.
However, on 4 July, surface westerlies in-
creased to 15 kt (8 m/s) south of the trough
and one circulation center, located n“ear
Truk Atoll (WMO 91334) became a persistent
feature on JTWC gradient-level charts. A
noticeable change in convective activity
was observed on 8 July, as two distinct
cloud masses begen to develop within the
monsoon trough. This change occurred as
two upper-tropospheric cyclones intensified
over the Philippine Sea, one east of Luzon
about 125E and the other west of Guam about
140E. The upper cyclones increased the
upper-level diverg~ce near both convective
disturbances and were instrumental in sus-
taining the development of each during the
subsequent three day period. The western-
most disturbance became Typhoon Tip (02W)
and the disturbance which moved northwest-
ward from the Truk area became Typhoon Vera.

The first of two TCFAS on Vera was
issued at 1006OOZ, when satellite imagery
and 200 mb wind data indicated that a well-
defined upper-level circulation had
developed over the system. Development of
a well-defined surface circulation was slow
and the formation alert was reissued at
1106OOZ after a reconnaissance aircraft
investigative mission could not locate a
circulation center in the low-level wind
field. Figure 3-03-1 shows the suspect dis-

turbance as it appeared on satellite imagexy
at the time of this reconnaissance mission.
Twenty-four hours later, the initial warning
was issued for Tropical Depression 03W when
data from the next reconnaissance aircraft
mission indicated a closed surface circula-
tion with 30 kt (15 m/s) winds and a 1004
mb central sea level pressure.

During the first 36 hours in warning
status, Vera intensified quite rapidly and
reached typhoon strength by 131800z. During
this period, Vera slowed from an average
speed of 12 kt (22 km/hr) to less than 6 kt
(11 km/hr). In fact, during one 12-hour
period (121200z to 1300002), virtually all
fix.positions were within a 30 nm(56 km)
area. On 13 July, Vera turned toward the
west-northwest and the central Philippines
with the speed of movement increasing to
12 kt (22 km/hr). Vera skirted the north-
eastern portion of the island of Samar at
140000z, with maximum sustained surface
winds near 75 kt (39 m/s). Figure 3-03-2
shows Typhoon Vera as it entered the
Philippines near the island of Samar.
Forecasts from this point forward antici-
pated that Vera would weaken as it tracked
through the Philippines. However, satel-
lite imagery continued to indicate an
increase in Vera)s central cloud features
until it reached the rugged terrain east of
Manila at 1500002. Vera then moved into
Manila Bay, packing winds near 60 kt
(31 m/s), and brought extensive flooding
into low-lying areas of the Bay, especially

F@JW 3-03-1. TgphoonVe.tadwetoping 160mn
(’296km]nom%odKoxomdthe tieti Zhe Aecond
~omnat.io.atettwoA &hued. TyphoonTip~ located
to tkauw.AZinthe SouXhChinaSea (II0644Z ~OdA
7 Uibllalin?ugwl.
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on Corregidor. Vera passed just southwest
of the Naval Air Station, Cubi Point, at
1506302 and into the South China Sea. In
its wake, Vera left thousands homeless,
nearly 100 people dead and extensive property
damage to the southern two-thirds of Luzon.

Track forecasts for Vera were quite good
except for an anticipated turn northward as
the system moved into the South China Sea.
Fxgure 3-03-3 depicts the 48-hour NOGAPS
’700mb prog valid for 1612002 and the verify-
ing analysis. The significant difference
between the prognostic chart and the analysis
was the extent an~ orientation of the sub-
tropical ridge over eastern China. The
prognostic fields suggested that a track

northward was possible; however, as Vera
moved west-northwestward into the South
China Sea, the ridge built westward and also
became narrower between 20N and 30N. As a
result, the forecast northward track never
materialized and Vera persisted on its west-
northwestward track.

On 17 July, as Vera approached Hai-Nan
Island, a peak intensity of 90 kt (46 m/s)
was attained. Crossing Hai-Nan and moving
into the northern portion of the Gulf of
Tonkin, Vera slowly weakened before making
landfall near Haiphong, Vietnam, at 1800002.
It then weakened rapidly over the mountainous
terrain of northern Vietnam.

Figww 3-03-2. Tgphoon Vata, tocutadjub~ taA.t06
SankuL,UILtJlmaximum w&dA w 70 & (36 MIA].
[13Z252Z NOAA S Vi.blld imagvq) .
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F&yJAa 3-03-3. NOGAPS48-houz700mb phog [aland
vcwi~y.ingana@iA [b)vaUd 60JL 1612002. TMck
60W.cX.btb .tOILWld bOUth~ ChinaLIWWin&&w.need by
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SUPER TYPHOON WAYNE (04W)

Cyclogenesis of Super Typhoon Wayne
began in an elongated east-west surface
trough west of Truk (WMO 91334). Initial
satellite imagery on 19 July at 1200Z indi-
cated a widespread area of poorly organized
convective activity supported by a weak
upper-level anticyclone. This area remained
poorly developed until 12002 on the 21st when
satellite imagery indicated the development
of an upper trough northwest of the system
(Figure 3-04-1). This served to support the
development of the upper-level anticyclone.
Subsequent satellite imagery indicated an
increase in the organization and convective
activity of the system. Based on this evi-
dence and the potential for further develop-
ment, a TCFAwas issued at 212130Z. Initial
aircraft reconnaissance at 220457Z revealed
a weak tropical depression with an MSLP of
1005 mb and maximum surface winds of 25 kt
(13 In/s). The first warning on Wayne was
issued shortly thereafter at 220630Z.

Durinq the next 24 hours, Wayne more

than doubled in intensity to 65 kt (32 m/s)
and began to track northwestward at 15 kt
(26 km/hr). Aircraft reconnaissance at
230830Z reported very high 700 mb heights
just prior to entering the eyewall of Wayne,
followed by an extremely sharp pressure
gradient on penetration to the center of the
system. Wayne continued to intensify
rapidly, again doubling in intensity over a
24 hour period as it moved westward along
the southern periphery of the subtropical
ridge. Maximum intensity of 135 kt (67 m/s)
occurred at 240600Z only two days after the
first warning on the system as a 25 kt
(13 m/s) tropical depression.

Wayne’s rapid intensification is evident
in Figure 3-04-2. Note the generally good
agreement between Dvorak intensity estimates
and those from reconnaissance aircraft.
Figure 3-04-3 shows Wayne near maximum
intensity with a wall-developed anticyclone
and gravity waves evident in the cloud
features near the eye.

Figure 3-04-1. Ov@iIg o~ 200mb andy&iA u!-ith

M.tme inklgvl.g duhing rmhly &tageA 0{ &uctlopm’2nt

06 SupvL Typhoon (hjne (21 Z039Z JU5J OMSP .b@@tsd
-w) .
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As Super Typhoon Wayne passed north of
Luzon, the low-level surface flow was dis-
rupted north of the storm by the topography
Df Taiwan, setting up a leeside trough in
the Formosa Straits. Wayne responded to
this trough, taking a more northward track
and making landfall approximately 300 nm
(556 km) east of Hong Kong (WMO 45005).
Wayne struck the coast of China with typhoon
strength, but rapidly dissipated as it
moved inland over the mountainous terrain of
southeastern China.

JTWC was successful in forecasting
Wayne’s track westward, but encountered pro-
blems forecasting speed of movement, which
averaged 15 kt (26 km/hr) , and intensity,
which went from 25 kt (13 m/s) to 135 kt

intensification was a product of the support-
ive upper-level conditions which existed
throughout its lifetime. Wayne’s initial
favorable position with respect to upper-
level features (5-7 degrees southeast of a
TUTT cell), was maintained throughout its
westward track resulting in the development
of well defined outflow channels to the
northeast and southwest.

Although Wayne did not make landfall in
the Philippines, high winds and torrential
rainfall associated with its peripheral
circulation brough destruction to areas far
removed from the center. At least twenty
people were killed and more than one hundred
were reported missing when a bridge
collapsed 300 nm (556 km) southeast of

(67 m/s) in just 48 hours. “Wayne’s rapid Manild (WMO 98426).
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Fkgw 3-04-3. Sup&IZ Typhoon Wayneat maximum
intwii..ty- 135 k-t (67 m/h].
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SUPER TYPHOON

The tropical disturbance which eventu-
ally developed into the second super typhoon
of the season was first detected on satellite
imagery on 31 July as an area of enhanced
convective activity to the southeast of Guam.
This disturbance was located near 6N 152E in
close proximity to an upper-level anticyclon=
Surface data indicated that a weak surface
circulation was centered approximately three
degrees to the north of the area of convec-
tion. Over the next nine days, this circula-
tion developed into an intense super typhoon
with maximum sustained winds of 145 kt
(75 m/s) and a massive circulation which was
the dominant synoptic feature in the western
Pacific. Abby’s huge circulation system pro-
vided the environment for the development of
a second tropical system (Tropical Storm Ben),
and eventually caused the dissipation of Ben
and another tropical storm (Carmen).

The first four days of Abby’s develop-
ment were unimpressive. The disturbance was
monitored closely during this period as it
moved slowly westward south of Guam.
Although diurnal variations in the convective
pattern associated with the disturbance made
it appear at times that the system was becom-
ing better organized, no consistent increase
in organization was apparent until 3 August.

ABBY (05W)

At 2300z on 3 August, a TCFA was issued for
an area to the south-southwest of Guam based
on the consistent increase in organization of
the system observed on satellite imagery.
A weather reconnaissance aircraft was
launched soon after the TCFA was issued, but
it was unable to close off a surface circula-
tion even though several hours were spent
investigating the suspect area. The mission
did succeed in locating a circulation at
flight level (1500 ft - 457 m), and at the
700 mb level.

The second aircraft reconnaissance mis-
sion was able to close off a surface circula-
tion the following morning at 050034z.
Maximum sustained winds observed were 30 kt
(15 m/s) and tie MSLP was 1004 mb. On the
basis of this report, the first warning was
issued on the system as a tropical depression.
The forecast called for continued movement
towards the west-northwest with slow intensi-
fication.

Initial expectations proved reliable for
the first 24 hours in warning status. The
system was upgraded to a tropical storm at
050600Z on the basis of an increase in con-
vective organization apparent from satellite
imagery. At 060000Z Abby’s intensity and
position were close to forecast expectations.

Figwu 3-05-1. SUPCM TgphoonAbbynetinmx.i.nwm
.&twAixy {0909462 Au.gubtVMSPin{wd inxzguu?yl.
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Abby started to move on a more north-
westward track after 0600002, even though all
JTWC forecast aids were indicating west-
northwestward movement. This was a problem
that persisted for the next 11 days. Abby
continually tracked to the right of JTWC
forecasts even though the forecast aids and
numerical progs were all consistently in good
agreement on a west-northwestward track for
Abby .

Intensity forecasting also proved to be
difficult. Initial expectations were quite
;~~~ for the first 48 hours in warning

As expected, Abby was upgraded to
typhoon at 0618002 when satellite imagery
indicated the presence of a weakness in the
central dense overcast. The presence of an
eye and the accuracy of the intensity esti-
mate by satellite were confirmed five hours
later by reconnaissance aircraft reports of
65 kt (33 m/s) winds and MSLP of 973 mb.

On the 7th of August, Abby began to
intensify rapidly, far exceeding initial
forecast expectations. Reconnaissance air-
craft at 0711412 reported a MSLP of 946 mb,
a decrease of 27 mb in approximately 12 hours.
Other data (MSLP and equivalent potential
temperature relationships (Dunnavan, 1981))

collected on the aircraft reconnaissance
mission indicated that Abby was about to
undergo rapid intensification. The 0712002
warning called for continued rapid intensifi-
cation on the basis of this information.
This forecast proved to be accurate as Abby
continued to intensify rapidly over the next
30 hours reaching 120 kt (62 m/s) intensity
within 12 hours and maximum intensity of
145 kt (75 m/s) at 081800Z. Abbyls lowest
central pressure was recorded at 082049Z
when dropsonde data from reconnaissance
aircraft indicated a measurement of 888 mb.
Figure 3-05-1 shows Abby near maximum
intensity. Except for minor fluctuations,
Abby’s intensity decreased slowly and
steadily from this point on.

This decrease in intensity was accompa-
nied by a decrease in forward speed as Abby
began a slow northward movement for the next
two and one-half days. JTWC forecasts for
this two and one-half day period called for
slow movement to the north followed by a
turn to the northwest toward the island of
Okinawa. This forecast track was supported
by the FLENUXOCEANCEN numerical prog series
which indicated that the subtropical ridge
over southern Japan would strengthen and
induce a northwestward movement. An example

---- =..-.

ANALYSIS

24-HOUR PROG

---- ----- ---- --”- -..

48-HOUR PROG

Figufce3-05-2. FLENUMOCEtWCENPmg &&zb {Oh 850mb
at 0972002AuglLbt.Note thut2hebuL@WPi&~e
oveA JapaniA Aottcabfto remainab a block %0
notieabfuwulmovement.

30



of the prog series can be seen in Figure
3-05-2 which depicts the 850 mb prog series
for 0912002.

The intensification of the subtropical
ridge over Japan that was consistently
forecast in the prog series never occurred.
M extensive post-analysis of the height
fields over Japan and the islands to the
south of Japan indicated that the subtropical
ridge weakened continuously in this area
over the eight day period following the
analysis in Figure 3-05-2.

On the 12th of August, Abby began
moving northeastward toward Honshu. Also on
the 12th, two other tropical systems devel-
oped in the western Pacific; Tropical Storm
Carmen (06W) in the South China Sea west of
Luzon, and Tropical Storm Ben (07W) to the
east of Abby near 26N 146E. The interaction
of Abby’s outflow with a TUTT cell to the
northeast created an area of intense upper-
level divergence under which Ben formed.
The presence of both of these smaller systems
had little effect on Abby, except for drawing
some of the inflow away; but in the end, it
was Abby which led to the demise of both Ben
and Carmen when they became embedded in
Abby’s massive circulation.

As Abby continued its movement towards
the northeast, the forecast emphasis changed
from a northwest movement to that of a north-
northwest movement towards the island of
Kyushu. This forecast track was based on the
strengthening of the subtropical ridge to the
north and east of Abby; but as stated
earlier, the ridge did not strengthen and
Abby continued to move toward the northeast
and weaken slowly. Aircraft reconnaissance
data at 141035z indicated that Abby’s central
pressure had risen to 942 mb and that the
eyewall was beginning to deteriorate. Abby ‘S

intensity fell below 100 kt (51 m/s) at
1418002 for the first time in 7 days.

Abby continued moving to the northeast
on the 15th of August with a slight increase
in forward speed. Application of an objec-
tive technique for predicting acceleration
(Weir, 1982) led to a forecast of rapid
acceleration to the north through central
Japan and extratropical transition over the
Sea of Japan. This was based on the expec-
tation that Abby would come under the
influence of strong southerly flow in advance
of a major trough over northern China. The
predicted acceleration never materialized
as an upper-level ridge developed over the
Sea of Japan to the northwest of Abby
(Figure 3-05-3) and effectively blocked
this interaction.

Japanese weather radar stations started
fixing Abby after 1600002, with all of the
fixes showing continued northeast movement.
Data from reconnaissance aircraft, satellite
imagery, and synoptic reports indicated that
Abby was weakening as it underwent extra-
tropical transition. Abby was downgraded to
tropical storm at 170000Z and soon after
made landfall near Hamamatsu Japan
(WMO 47654). After making landfall, Abby
moved eastward following the rugged terrain
toward Tokyo, weakening rapidly as it inter-
acted with the mountains.” At 171200Z,
satellite imagery and synoptic data indicated
that Abby had completed extratropical
transition, and the final warning by JTWC
was issued.

Abby’s movement through central Japan
caused serious damage over a widespread area.
Initial reports indicated that at least two
people were killed, 29 others were injured,
and one person was missing. The torrential
rains generated by Abby resulted in wide-
spread flooding, causing numerous landelides
and the destruction of 19 bridges. The
heavy rains also severly disrupted road,
rail, sea and air service in central Japan.
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TROPICAL STORM CARMSN (06W)

Tropical Storm Carmen had its origins
in the monsoon trough which was well estab-
lished over Southeast Asia and moved into
the South China Sea in early August. A low

level circulation first located about 200 nm
(370 km) east of Vietnam persisted as a
closed circulation on the surface streamline
analysis and as an area of enhanced convec-
tive activity on satellite imagery for
several days while moving slowly eastward
along the trough axis. At the same time,
Super Typhoon Abby was undergoing rapid
intensification in the Philippine Sea.
Abby’s outflow generated a strong easterly
flow at upper-levels which was expected to
inhibit the development of the tropical
disturbance in the South China Sea.
However, on 9 August, satellite imagery at
0000Z indicated that outflow was developing
over the South China Sea disturbance.
Synoptic data also indicated that the low-
level circulation had become better
organized and had associated surface winds
of 20 kt (.10m/s) and an MSLp of 1002 *.
This increase in organization prompted the
issuance of a TCFA at 0903002.

The disturbance remained in alert
status for the next three days as it tracked
slowly north-northeastward with little
change in intensity. Aircraft reconnaissance
at 1202472 indicated that the disturbcince
was still poorly organized with an MSLP of
1000 mb. Satellite imagery during this
period also indicated little increase in
convective organization. At 120900Z,
satellite imagery indicated that the disturb-
ance had developed a small central convec-
tive feature. The initial warning for
Carmen as a tropical depression was issued
at 121200Z on the basis of this increase in
convective organization.

For the rest of the day, Carmen tracked
slowly north-northeastward without any
further development in convective organiza-

tion. Suddenly, between 130000Z and
130600Z, the depression appeared to rapidly
accelerate from 3 to 26 kt (2-13 m/s) and
move east-northeastward toward the Luzon
Straits. Warnings at the time reflected
this rapid acceleration. However, in
post-analysis, satellite imagery indicated
the presence of several weak circulations
(eddies) near the Luzon Straits during this
period. A new circulation established
itself 70 nm (130 km) to the northwest of
Luzon, approximately 170 nm (315 km) east of
Carmen. It was this new circulation that
was tracked from 130600Z onward as Carmen.
The disturbance that was initially desig-
nated Carmen, continued its north-northeast-
ward track and persisted as a small area of
convection for another 18 hours before
eventually dissipating over water on
14 August. The new disturbance that was now
designated Carmen, moved east-northeastward
throughthe Luzon Straits, embedded in the
low-level flow feeding into Super Typhoon
Abby in the Philippine Sea. In spite of the
hostile shearing environment and the fact
that the”depression was embedded in Abby’s
inflow, intensification of this circulation
continued and upgrade to tropical storm
occurred on the 131800Z warning.

Carmen continued to intensify, reaching
maximum intensity of 45 kt (23 m/s) at
141200Z while accelerating toward Abby.
Figure 3-06-1 shows Carmen near maximum
intensity 100 nm (185 km) northeast of Luzon.
Less than 12 hours later, at 1423002, Carmen
was almost completely absorbed into AbbyVs
circulation and was no longer “fixable” by
reconnaissance aircraft.

The final warning on Carmen, now a
tropical depression, was issued on the 15th
at 0600z when it became impossible to
identify the remnants of the system on
satellite imagery.

Figu,te3-06-1. Tz@ca.tStonm Canmennaztmwinum.,
m.ten&@ 100nm [fl?5hm) nmtha$.t o{ Luzon. Swpzt
Typhoon Abby (uppeztight)comp.tstst?qaboxbedCamnen
i.ntoix4Acll&uk‘ontebhthanadayfiukw
[1406322UOAA7 vhuat .ima@.y) .
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TROPICAL STORM BEN (07W)

As Typhoon Abby approached Japan from
the southwest, satellite imagery indicated
that an area of intense convection was
forming on the eastern periphery of its
circulation (Figure 3-07-1). Surface and
200 mb analyses at the time (Figure 3-07-2
and 3-07-3) indicated that the convection
was not associated with a separate surface
circulation but with an area of highly
divergent flow at upper-levels. This flow
was associated with a TUTT cell located to
the northeast of Abby.

This area of active convection per-
sisted with no apparent associated low-level
circulation until 12 August, when visual
satellite imagery indicated the presence of
a low-level circulation on the western edge
of the convective activity. The presence of
a surface circulation in an area of such
strong upper-level divergence prompted the
issuance of a TCFA at 120419Z.

Reconnaissance aircraft investigated
this area later in the day and located a
poorly defined circulation with a highly
asymmetric wind field. Winds of 40 kt

(21 m/s) were observed over a broad area in
the southeastern semicircle of the circula-
tion but winds to the north and west were
in the 10-20 kt (5-10 m/s) range. The first
warning for Tropical Storm Ben was issued at
121200Z and forecasted northwestward move-
ment up the eastern coast of Japan at the
periphery of the subtropical ridge. This
forecast scenario appeared valid for the
next 24 hours as Ben moved northward and
turned westward as expected. However, west-
ward motion was greater than originally
forecast and Ben moved rapidly along the
southern coast of Honshu prior to making
landfall west of Hamamatsu (WMO 47654). As
Ben moved westward, it entered an area of
strong upper-level flow associated with
outflow from Typhoon Abby. Satellite
imagery indicated that the convection asso-
ciated with Ben was dissipating and appear-
ing at successively greater separation
distances to the east of the low-level
circulation center.

By 14 August, Ben was a completely
exposed low-level circulation and remained
so until dissipation in the Sea of Japan at
1512002.

Fkgum 3-07-1. TyphoonAbby (&&t] undtkazea 06
enhancedconvetive&u~ .tothe eabtW+KAe
TIop.icats~omnBen ~omned. [110527ZNOAA7 Vdllal
imuge,zg).
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TROPICAL STORM DOM (08w)

Tropical Storm Doxndeveloped from a
disturbance which was initially detected
west of Guam on 17 August. Over the 10 day
period of its life, Dom underwent radical
changes in track and intensity. These
changes and Domls lack of significant verti-
cal development created difficulties for
JTWC forecasters. Radical intensity changes
resulted in a 36-hour period when no number-
ed tropical cyclone warnings were issued on
Dom by JTWC (21-23 August).

As Super Typhoon Abby approached Tokyo
on 17 August, low latitude wind regimes began
to return to their seasonal mean locations.
Figure 3-08-1 shows the orientation of the
low-level monsoon and upper-tropospheric
troughs on 17 August, as well as the clima-
tological positions for each for the month
of August. Of significance is the position
of the low-level trough to the west of the
upper-level trough, which was anchored to an
intense upper-tropospheric cyclone near Guam.
As this occurred, an area of strong upper-
level divergence formed in the nortbeaster-
lies to the west of the upper-level cyclone
and a convective disturbance developed
within the low-level trough.

CM 18 August, a reconnaissance aircraft
investigated the disturbance at 700 mb and
reported flight level winds of 25 kt (13 m/s)
and an extrapolated MSLP of 999 mb. On the
basis of this report and subsequent satel-
lite imagery which indicated increased con-
vective organization, a TCFA was issued at
1811OOZ. The next reconnaissance aircraft
mission, at 1907352, located a well defined
surface circulation with an MSLP of 1004 mb
and maximum sustained surface winds of 40 kt
(21 m/s). The initial warning for Tropical
Storm Dom was issued on receipt of this in-
formation from the aircraft.

During khe two-day period prior”to
initial warning, Dom had tracked steadily
westward at 9 kt (5 km/hr). In spite of
this, continued westward movement was re-
jected by JTWC forecasters and Dom was
forecast to move northward from the initial
warning. Figure 3-08-2 shows the guidance
available to JTWC forecasters from the
objective forecasting techniques for the
1912002 warning (Note: objective techniques
are originated from a preliminary best track
position six hours prior to warning time -
in this case 1906002). Although there were
considerable differences in the “forecast
aids, both dynamic models (NTCM and OTCM)
predicted northward movement, reflecting the
absence of a strong subtropical ridge. The
Prognostic Reasoning Message (WDPAI PGTW)
which was issued following the 1912002
warning is the best summary of the situation.

“Dom is forecast to turn north-
ward during the next 24 hours. Low-
level steering is predominately from
south-to-north and the presence of
middle-tropospheric westerlies north
of 22N is seen as evidence of the
overall weakness of the subtropical
ridge over the Philippine Sea.”
I,Themost significant feature on the

charts is a deep, complex low pres-
sure area which extends eastward from
Japan. The FLENUMOCEANCEN prognosis
series maintains this mid-latitude
trough throughout the forecast period.
Its influence is expected to maintain
the weakness in the ridge and allow
Dom to move northward. Not forecast
by the numerical prognoses, but con-
sidered possible, is an increase in
the southwest monsoonal flow over the
Philippine Sea. A linkage between
the southwest monsoon and the mid-
latitude trough, east of Japan, could
cause Dom to track northeastward
instead.”

The alternate scenario proved correct, as
Dom turned sharply northeastward on 20 August.

Throughout much of its life, Dom’s low-
level center was located northeast of its
significant convection. Strong upper-level
northeasterlies were exerting considerable
pressure on the atmospheric column above Dom,
resulting in the consistent
southwest. The mission ARW

&i;: toward the
the 1923302

fix mission observed “The extremely slight
pressure gradient indicated that this was
probably a shallow tropical cyclone....the
700 mb center was located southwest, relative
to the surface center, but even further dis-
placed (from the earlier penetration). A
solid “wall” of convective activity seemed
to be developing at this time, extending
through the southwest quadrants.” This
observation was made at Dom’s peak intensity
of 55 kt (28 m/s).

As Dom turned northeastward, the area
of strongest convective activity became fur-
ther separated from the surface center
(Figure 3-08-3) and eventually weakened. On
21 August, reconnaissance aircraft verified
the weakening of the system as observed on
satellite imagery. Surface winds near the
center were light and surface pressures were
up significantly although stronger, near
gale-force, winds were present 50 to 60 nm
(93 to 111 km) southeast of the surface
center, within the raonsoonalflow. Since
Dom was not expected to reintensify in such
a hostile shearing environment, tropical
cyclone warnings were suspended after the
issuance of the 2112002 warning. In the
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subsequent 12 hours, satellite imagery indi-
cated that convective activity was increasing
near the center, prompting the issuance of
a TCFA at 2123302. An aircraft reconnais-
sance mission was flown at 2206122 and found
30 kt (15 m/s) surface winds more than
200 nm (370 km) southeast of a 1003 mb sur-
face center. However, the next mission, at
2223512 found a 995 mb center with a 40 kt
(21 m/s) maximum wind 10 nm (19 km) east of
the surface center. On the basis of this
report, Tropical Storm Dom was returned to
warning status at 2300002 while the aircraft
was still in the center. As the aircraft
exited to the south, it encountered even
stronger winds than those previously report-
ed. The following was extracted from the
ARWO’S2 post flight mission report:

“This system continued to have
a majority of its weather concen-
trated in the south....showers were
very heavy and ominous looking, in
fact, I observed a waterspout
trailing from one of the heavier
showers. Even though we were only
60 to 100 nm (111 to 185 km) from
the center during the invest, we
found light and variable winds,
especially in the northern half
of the storm. I was hard pressed
to close off the circulation in
the northwest quadrant. Once
closed off, the storm showed it-
self to be a highly compact area
of 40 kt (21 m/s) surface winds,
extending 45 nm (83 km) from the
center. The center itself was a

lMission ARWo (Aerial Reconnaissance
Weather Officer), lLt Gregory T. Marx, USAF.

2Mission ~WO, Capt Stephen w. Lizon,
USAF.

small area, 3 to 5 nm (6 to 9 km),
where the pressure dropped rapidly.
This area of low pressure was very
definite, but difficult to hit
exactly due to its highly local-
ized area. After the fix, we
headed due south and, in a 30 nm
(56 km) wide band beginning 20 nm
(37 km) from the surface center,
I observed surface winds reaching
50 kt (26 m/s) with gusts to 60 kt
(31 m/s).”

Figure 3-08-4 shows DOm just prior to this
aircraft mission.

During Dom’s northeastward trek, its
movement was correlated to the monsoon
southwesterlies and a stationary mid-
latitude trough located east of Japan. On
22 August, this trough, including the extra-
tropical remains of Super Typhoon Abby (05w)
began to move eastward and weaken. This
change, along with a lessening of the in-
fluence of the upper-tropospheric northeast-
erlies over Dom, were contributing factors
in Dom’s reintensification. It also marked
a change in steering influences which re-
sulted in Dom moving erratically from
2312002 to 2412002, prior to assuming a
north-northwestward track. During this
period, Dom’s intensity dropped slightly, to
40 kt (21 m/s) but peaked again briefly as
an upper-level anticyclone became established
over the system (Figure 3-08-5). However,
this upper-level support proved to be short-
lived and Dom was reduced to an exposed
low-level circulation of tropical depression
intensity a day later.
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TROPICAL DEPRESSION (09W)

Tropical Depression 09W was unusual in
that it developed in an area where tropical
cyclogenesis is a rare event. It was first
detected as a tropical disturbance located
60 nm (111 km) south of Okinawa on the
25th of August. At this time, the monsoon
trough was displaced far to the north of its
climatological position following the
passage of Tropical Storm Dem. Tropical
Depression 09W formed to the west of Dom in
an area of highly convergent low-level flow.

Tropical Depression 09W was first
mentioned in the Significant Tropical
Weather Advisory (AEEH pGTw) at 06013zon the
25th. Upper-level flow in the vicinity of
the circulation was highly divergent and
Dvorak intensity estimates indicated that
maximum sustained winds associated with the
circulation were 30 kt (15 m/s). Tropical
Depression 09W showed no signs of further
development in the next 24 hours of its
existence. However, a TCFA was issued at
2604002 because the favorable upper-level
conditions indicated a good potential for
intensification of the circulation.

Soon after the TCFA was issued, satel-
lite imagery (Figure 3-09-1) revealed an
exposed low-level circulation with associatd
convective activity displaced 300 nm (555 km)

to the south. Synoptic data at the time
indicated that the central pressure of the
depression was below 1000 mb but the area of
maximum winds was 100 nm (185 km) from the
center. At this point, it was expected
that the circulation would become better
organized and pose a threat to nearby
population centers in Japan and Korea.
Accordingly, the first warning on Tropical
Depression 09W was issued at 2612002.

The only aircraft reconnaissance mission
flown on this system was conducted at 23302
on the 26th. Terrain in the area precluded
a low-level flight and severaly restricted
the collection of peripheral data. However,
the height of the 700 mb center supported a
maximum surface wind speed of 30 kt (15 m/s).
This intensity was in perfect agreement with
simultaneous estimates using satellite
imagery.

Tropical Depression 09W never developed
into a tropical storm and dissipated rapidly
after making landfall on the southern coast
of Korea. Although the East China Sea was
dominated by cloudiness and rain showers
during its passage, there were no reports of
injury or pro~erty damage related to this
depression.
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TYPHOON ELLEN {1OW)

Typhoon Ellen first became apparent on
satellite imagery as a tropical disturbance
located near 10N 170W on the 26th of August.
The disturbance was located in a data-sparse
area, making it difficult to estimate its
degree of organization or intensity.
Satellite intensity estimates using the
Dvorak method indicated maximum sustained
winds of 30 kt (15 m/s). These estimates
were based primarily on the presence of
upper-level banding features. Because of
its impressive appearance on satellite
imagery, the disturbance was mentioned in
the Significant Tropical Weather Advisory
(ABEH PGTW) on the 2i’th. At this time, the
disturbance was not located in the JTWC area
of responsibility (AOR) but it was moving
westward and it was becoming a matter of
increasing concern to interests in the
eastern portion of the JTWC AOR.

The disturbance crossed the dateline
end entered the JTWC AOR on the 28th. A
TCFA was issued at 2811OOZ as the system,
now associated with a weak upper-level
anticyclone, continued moving westward.
Satellite imagery indicated that the dis-
turbance was intensifying with maximum
sustained winds of 35 kt (18 m/s). This
prompted the issuance of the first warning
on Ellen at 290000Z which projected con-
tinued west-northwestward movement and
intensification.

During the next five days, Ellen’s
intensity fluctuated between 25 and 45 kt
(13-23 m/s). Further development during

this period was inhibited by the lack of
low-level westerly inflow and the restriction
of upper-level outflow channels to the north
by a large upper-level anticyclone centered
south of Japan. This large upper-level
anticyclone was a manifestation of an
intense cell of high pressure which extended
throughout the troposphere and had a
tremendous impact on Ellen. In addition to
interfering with Ellenfs outflow at upper-
levels, it prevented continued west-
northwestward movement and caused Ellen to
assume a southwestward track around its
southern periphery at speeds-of 13 to 23 kt
(7-12 m/s). This high speed of movement,
combined with outflow restrictions, caused
Ellen to weaken to tropical depression
intensity briefly on the 1st of September.

After reaching a minimum intensity of
25 kt (13 m/s) at 011200Z, Ellen began to
strengthen, reaching typhoon intensity two
days later at 031200Z. Upper-level flow
patterns during this perioilwere very
favorable for the development of outflow
channels. A TUTT cell over the South China
Sea (Figure 3-10-1) was instrumental in
providing the proper environment for the
establishment of outflow to the north.
Coincident with Ellen’s intensification was
a change in track from west-southwestward
to west-northwestward. This marked Ellen’s
transit beyond the southernmost point of the
massive high previously discussed.

—..
L-.

-..; PA LA” ,. (7

“t
WE:, ; T& 1.

17’ ‘)’ -“;’.!’”” w“’’’”’’” “-” ‘~’’”{
$igww 3-10-1, Favo~b& uppem-&vel condi.t.ioti
led to Ef.Len’~aeintm.i@atLon a#vc wealzening.to
atipicat depfuzbbionon 1 Septembti(0212002
Septembti200 mb ana2yA.h].
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By 0512002, Ellen was located 200 nm
(370 km) east of Luzon with maximun sl@-
tained winds of 95 kt (49 m/s). h objective
technique for forecasting the onset of
explosive deepening (Dunnavan, 1981)
indicated that Ellen would deepen rapidly
over the next 34 hours. The reliability of
this technique was verified when Ellen’s
central pressure dropped 28 mb to 928 mb
over the next 12 hours. Ellen reached
maximum intensity of 125 kt (64 m/s)
shortly thereafter, at 060600Z (Figure
3-10-2).

This peak in intensity was short-lived
due to interaction between the southern
part of Ellen’s circulation and Luzon.
Ellen weakened continuously from this point
on as it moved through the Luzon Straits

and headed for southern China.

Fix information on Ellen was exception-
ally good. In addition to normal aircraft
reconnaissance, three fixes a day from the
3rd to the 7th were provided by an aircraft
flying special aircraft stress test pene-
trations. This aircraft and crew were from
the 53rd Weather Reconnaissance Squadron
at Keesler APB, Mississippi. In addition
to supplemental aircraft reconnaissance
flights, radar coverage of Ellen by land
stations was extensive. Radar reports from
Aparri, P.I. (WMO 98231), Kaohsiung, China
(WMO 46744) and the Royal Observatory,
Hong Kong (WMO 45005) provided nearly con-
tinuous coverage from the Luzon Straits to
landfall near Macao.

Fkgwu?3-t 0-2, TyphoonEL&n at nuxinum hLtolbity
{0606532Septe.mbmNOAA7 ViAU&i?imsge.ty).
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Ellen made landfall just south of Macao
at 00002 on the 9th of September. Maximum
sustained winds at landfall were 65 kt
(33 m/s) with gusts to 80 M (41 m/s).
Higher winds due to channeling effects
were recorded at the Royal Observatory,
Hong Kongr with the highest repotted at
90 kt (46 m/s) gusting to 140 kt (72 m/s).

Damages in Hong Kong were extensive.
Preliminary reports indicated that six
people were killed and 277 were injured,
with 1!?0requiring hospitalization. More

than 1,600 people sought emergency shelter,
mostly residents of makeshift hillside
dwellings swept away by high winds, flood-
ing, and landslides. Damages to shipping
were also extensive. The Hong Kong Marine
Department reported that 22 ships ran
aground during Ellen’s passage.

After moving inland, Ellen dissipated
rapidly, becoming a 30 kt (15 m/s) tropical
depression within 12 hours after making
landfall.
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SUPER T@HOON

Forrest was the most intense of all of
the tropical cyclones of 1983. After taking
a long time to reach tropical storm inten-
sity, it intensified from a tropical storm
to a super typhoon in 30 hours and reached a
maximum intensity of 150 kt (77 m/s)
(Figure 3-11-1).

Forrest developed from a tropical
disturbance which originated in a broad area
of convective activity located 300 nm
(556 km) to the east of Ponape (WMO 91348).
“Thisdisturbance was first discussed in the
‘SignificantTropical Weather Advisory (ASER
PGTW) on the 17th of September. At this ‘:”
time, the disturbance had a great deal of
associated convection but was not well or-
ganized. However, a reconnaissance airoraft
Was dispatched to the area when 24 hour
jpressuredrops of 3 mb at nearby stations ‘“
lwererecorded. The aircraft mission con-

FOHREST (llW~

firmed the lack of organization in the system
and was not able to close off a circulation.
‘Thismission was the first of four aircraft
reconnaissance flights into Forrest during
the period 17-20 September. All four were
unable to close off a surface circulation.
However, the fourth aircraft did succeed in
closing off a circulation at the 700 mb
level, thereby lending credence to the theory
that Forrest originated from a mid-level
circulation which developed downward.

Even though aircraft reconnaissance
indicated the lack of a surface circulation,
a TCFA was issued for the disturbance at
181801Z when the convection associated with
it begen to intensify and expand. The alert
was reissued 24 hours later, after the
second aircraft reconnaissance mission
failed.to close off a s,wface .circulation..

F.i.gllke 3-11-1. SuptiTyphoonFom.tat mzx.imum
in.tetiitgui.th150ti [77m~b] && and MSLP 0{

883rnb [2222232NOAAg vhua.timaguuj}.
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The third and fourth aircraft reconnais-
sance missions were flown on the morning and
afternoon of 20 September. Although both
flights confirmed the absence of a surface
circulation during the day, the first warning
was issued later that evening when satellite
imagery indicated the formation of a central
dense overcast and good outflow to all
quadrants. At this time, Forrest was located
about 180 nm (330 km) south of Guam. The
forecast called for continued gradual inten-
sification and slow northwestward movement.
Although this forecast track verified well,
the intensity projections were far short of
the mark. Reconnaissance aircraft flying a
mission on the following morning encountered
50 to 60 kt (21-26 m\s) winds in Forrest’s
well-defined circulation. Continued inten-
sification after this occurred rapidly.
Forrest was upgraded to a typhoon at 211800z
when satellite imagery indicated a developing
eye. Aircraft dropsonde data at 212340z
indicated that Forrest’s central pressure had
dropped to 975 mb. About 11 hours later, at
221057z, a sea-level pressure of 883 mb was
recorded. This represented a drop of 92 mb
in a little under 24 hours. This is graph-
ically displayed in a plot of Forrest’s
central sea-level pressure over time (Figure
3-11-2). Note the rapid drop in pressure on
the 22nd.

Fortunately, Forrest’s rapid intensifi-
cation occurred after the system had moved
well clear of Guam. Even though Forrest was

relatively weak when it passed Guam, the
island was subjected to winds gusting in
excess of 30 kt (15 m/s) and heavy rains.
&out 2 inches (5 cm) of badly needed rain
fell, causing minor flooding but no serious
damage.

As Forrest moved northwestward and
intensified, it became apparent that a
recurvature scenario was developing. A break
in the subtropical ridge between Taiwan and
Okinawa was clearly and consistently indi-
cated in the NOGAPS numerical prognoses.
Forrest was therefore forecast to continue
moving northwestward and recurve in the
vicinity of this weakness. This forecast
verified well except for the precise time and
location of the point of recurvature.
Forrest continued moving northwestward longer
than expected.

Prior to recurvature, Forrest passed
107 nm (198 km) southwest of Okinawa, sub-
jecting the island to high winds and heavy
rain. Naximum sustained winds recorded at
Kadena Air Base were 50 kt (26 m/s) with
gusts to 74 kt (38 m/s). Rainfall totalling
11.65 inches (30 cm) resulted in flooding
which caused minor damage to the installation.
Other dama~e; due to high winds were limited
to minor personnel injuries and the loss of
some antennas. Preliminary reports from
Japanese authorities indicated that the
civilian population of Okinawa weathered the
storm equally well.



Residents of Inza Islandr northwest of
Okinawa, were not so fortunate. A tornado,
spawned during the passage of Forrest,
cleared a swath 300 ft (91 m) wide across
the island, destroying seven homes and
injuring 26 people, some seriously. There
were also reports of tornadoes over Okinawa,
however, none of these touched down.

While moving past Okinawa, Forrest
began to interact with a frontal system
moving off the Asian continent. Within 48
hours of the onset of this interaction,
satellite imagery indicated that Forrest
had lost its deep convection and had begun
to take on extratropical characteristics.
Shortly thereafter, Forrest recurved to the
east-northeast and accelerated rapidly.

Forrest weakened dramatically while
undergoing extratropical transition. This
was fortunate since its track during this
period carried it into heavily populated
areas of southern Japan at speeds up to 40 kt
(74 km/hr). While crossing the island of
Kyushu, Forrest passed approximately 25 nm
(45 km) south of Sasebo. Inport at Sasebo
were five U.S. Navy ships and several ships
of the Japanese Maritime Self Defense Force.

This harbor had previously been evaluated
as a safe typhoon haven due to the sheltering
effects of the topography in the area.
This evaluation was proven correct when none
of the ships in the harbor suffered damages
during the passage of Forrest. Other areas
in southern Japan suffered extensively from
high winds and heavy rains. Initial reports
indicated 21 dead, 86 injured and 17 missing.
Heavy rains, up to 19 inches (48 cm) in some
areas, caused numerous landslides and wide-
spread flooding resulting in damages to
46,000 homes, some of which were total losses.
The storm also stranded 28,000 travelers
due to the disruption of domestic flights
and rail service.

Forrest completed extratropical transi-
tion on the 28th at 0600Z while located near
the southern tip of Shikoku. From this point
on, Forrest continued to weaken and move
rapidly toward the east-northeast as an
extratropical system. Forrest was continued
in warning status for an additional 18 hours
until 190000z when the final warning was
issued. At this point, Forrest had cleared
Japan and was moving eastward as an extra-
tropical low with maximum sustained winds of
35 kt (18 m/s).
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TROPICAL

The disturbance that was to become
Tropical Storm Georgia originated in a broad
area of convective activity located to the
west of Luzon in tbe South China Sea. The
southwesterly monsoon was well established
in this area at the time, creating an area
of high cyclonic vorticity at the intersec-
tion of this flow and the easterly trade-
wind flow at the southern periphery of the
subtropical ridge. Georgia was the first
of five tropical cyclones to achieve
tropical storm intensity in this active
monsoon trough.

The weak surface circulation which
became Georgia first came to the attention
of JTWC forecasters when a upper-level anti-
cyclone formed over it on the 28th of
September. This development was accompanied
by a rapid increase in the organization and
intensity of the circulation. A TCFA was.
issued at 2E11459Zwhen the increase in
organization of the system, apparent from
satellite imagery, was confirmed by synoptic
reports indicating that the MSLP had dropped
below 1003 mb.

The circulation continued to intensify
rapidly through the night. When a reconnais-
sance aircraft investigated the area on the
following morning, it encountered a tropical
storm with maximum sustained winds of 40 kt
(21 m/s) and an MSLP of 996 mb. The first
warning on Tropical Storm Georgia was issued
on receipt of the data from the aircraft at
2900002.

Georgia tracked westward from this
point on with only a slight deviation north-
ward in the vicinity of Hai-Nan island due
to topographical effects. This track was
accurately predicted by most objective
techniques available to JTWC forecasters.

STORM GEORGIA (12W)

A strong subtropical
Georqia was expected

ridge to the north of
to build westward

during the period and keep the storm on a
westward track. Daily height change analyses
at 500 and 700 mb indicated that the ridge
was indeed building as expected, causing
Georgia to continue moving westward.

Georgia intensified to a maximum
intensity of 55 kt (28 m/s) 12 hours prior
to landfall on Hai-Nan island (Figure 3-12-1).
The passage over Hai-Nan weakened Georgia
slightly causing it to enter the Gulf of
Tonkin with an intensity of 45 kt (23 m/s).
However, Georgia reintensified while
crossing the Gulf and made landfall on the
coast of Vietnam with an intensity of 55 kt
(28 m/s).

The timing and location of Georgia’s
arrival in Vietnam amplified the damages
wrought by the storm. Georgia struck a
low-lying agricultural area, Bac Bo, when
the tide was rising and the rice crop was in
the earing stage. Preliminary estimates of
losses included 26 dead, 7,000 buildings
damaged or destroyed and the loss of 247,000
acres (100,000 hectares) of rice. In
surrounding areas, the arrival of Georgia
proved beneficial. The rainfall associated
with the storm, 13 to 14 inches (33 to 36 cm;
in Thai Binh and Ha Nam provinces, signalled
the end of an extensive drought. Rainfall
associated with Georgia provided sufficient
water to allow the cultivation of additional
acreage for rice and filled lakes and reser-
voirs which could be used for irrigation of
the winter and spring rice crops.

After making landfall, Georgia con-
tinued westward and dissipated rapidly in
the mountains near the Laos/Vietnam border.

.. -

Fi,guz.t3-12-1. Tm@a.t.StomGw@.a a.tmaxinKlnl
in.ten4i@.intktSof.UhCh.&aSea [uppfA@@). lhe

&.b*nce .intie.&xo~@ti uku thebubjectoda

TCFAbut did not chnzlop (25’10262 Septe.mbmUMSP
in&awdimaguy).



-+-i-

}

SAIPA

“GU M



TROPICAL STORM HERBERT (13W)

Tropical Storm Herbert formed from a
tropical disturbance which was first observed
on 3 October as an area of unorganized con-
vective activity located 250 nm (463 km)
east of Mindanao. At this time, a weak
surface circulation was apparent in the
synoptic wind field associated with this
convection. Maximumsustained surface winds
were 15 kt (8 m/s) and the MSLP was 1010 mb.
In spite of the apparent weakness of this
disturbance, it was closely monitored by
JTWC because a TUTT cell located to the
north of the disturbance provided a favor-
able environment for the establishment of
outflow channels.

Convective activity associated with
this disturbance remained high over the next
three days as the circulation moved westward
over the Philippines but there was no
increase in the intensity of the system
until it emerged in the South China Sea.
On the 6th of October, the disturbance
entered an area of strong southwesterly
monsoon flow and began to intensify. Satel-
lite imagery at the time indicated the

formation of convective banding in spite of
the fact that upper-level flow was north-
easterly and no longer highly divergent.
A TCFA was issued at 0607002 on the basis of
the increase in organization apparent from
satellite imagery. Figure 3-13-1 shows
Herbert at the time the alert was issued.

The system continued to intensify over
the next 18 hours. At 0700192, a reconnais-
sance aircraft was able to locate a well-
defined surface circulation with 35 kt
(18 m/s) winds, prompting the first warning
by JTWC valid for 0700002. Forecasts for
Herbert anticipated continued west-
northwestiwardmovement and minimal intensi-
fication prior to landfall on the coast of
Vietnam. This scenario proved correct as
Herbert achieved a maximum intensity of
50 kt (26 m/s) six hours prior to landfall
north of Nha Trangj Vietnam at 0812002.
Herbert dissipated rapidly over the moun-
tainous terrain of central Vietnam but
persisted as an area of enhanced convection
and reduced surface pressures for several
days as it moved westward over Indochina.
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‘TYPHOONIDA (14W)

The origins of Ida can be traced to an
inverted trough which was first detected
near Saipan (NMO 91232) using synoptic data
on 6 October. Although this is the earliest
point at which a reliable track can be
established, there appears to be a linkage
between the inverted trough and a convective
cloud mass which developed approximately one
week earlier in the center of a T~ cell.

After Super Typhoon Forrest underwent
extratropical transition in the vicinity of
Japan, a TUTT cell located about 270 nm
(500 km) west of Johnston Island (WM 91275)
appeared to expand and intensify. As the
frontal system, containing the extratropical
remains of Forrest, passed to the north, the
TUTT cell moved westward at about 10 kt
(19 km/hr) and intensified. By 3 October, a
mass of convective cloudiness had developed
in the center of the TUTT cell near Wake
Island (WMO 91245).

Over the next three days, the distur-
bance moved generally westward but fluctuated
radically in position and intensity to the
extent that it could not be reliably tracked
as the same disturbance. During this period,
the passage of another frontal system to the
north and the formation of another TUTT cell
to the southeast contributed to the confused
state of the atmosphere in the area.

The inverted trough which was located
near Saipan at 0600002 rapidly developed and
became a closed circulation with 20 kt
(10 m/s) winds by 0612002. Signs of con-
tinued development, pressure falls in the

area and increasing winds at nearby stations,.
led to the issuance of a TCFA at 0707452.

The first warning on Ida as a tropical
depression was issued at 0718002 when it
became evident from satellite imagery that a
central convective feature was forming.
Upgrade to tropical storm status followed on
the subsequent warning after reconnaissance
aircraft revealed that maximum sustained
winds associated with Ida had risen to 4“0kt
(21 m/s) and MSLP had dropped to 1000 mb.

Initialaforecasts called for continued
northwestward movement and intensification
prior to recurvature south of Japan. Ida
moved northwestward as expected and intensi-
fied, reaching a maximum intensity of 65 kt
(33 m/s) on the 10th after turning north-
northeastward (Figure 3-14-1). Shortly
after reaching maximum intensity, Ida began
to interact with a frontal system to the
north. This resulted in a weakening and
acceleration to the northeast as Ida under-
went extratropical transition. Idats track
south of Japan was well documented by timely
reports from Japanese radar stations which
proved invaluable in positioning the rapidly
moving system.

Although Ida passed close to the island
of Honshu, approximately 80 nm (148 km)
southeast of Tokyo, there were no reports of
storm related d~ge
radius of high winds
the fact that it,was
Japan were fortunate

in Japan. The small
associated with Ida and
weakening as it passed
circumstances.

Figuze3-14-1. I& neiwmuximuminten4.i.tij.
k&vuutionWi-ththe #Wfib@tIn&.tht ttOJLthh

zo the ex.tzaOwpid_tin andtapid acec&uz-
tion 06 the bgb.&2tTI (09225EZOtiobm NW g v~~
i!nugug).
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TYPHOON JOE (15W)

During the month of October, tropical
cyclone activity in the western Pacific was
concentrated in the South China Sea. Six
tropical cyclones formed between 29 September
and 26 October in the western Pacific. Five
of the six, formed as tropical depressions
in the Philippine Sea and crossed the
Philippines prior to intensifying in the
South China Sea. All five moved westward
without recurving. Typhoon Joe (15W) was the
most intense of these and the only one of the
five to achieve typhoon intensity.

Joe’s origins can be traced back to
6 October when it was detected as a tropical
disturbance located well to the south of Guam
It was first discussed on the Significant
Tropical Weather Advisor (ABEH PGTW) on the
following day.and was monitored by JTWC as
it moved westward. At 090000Z Octoberr
synoptic data indicated that the MSLP in the
disturbance was near 1006 mb andthata closed
surface circulation was developing. Winds of
up to 25 kt (13 m/s) were estimated from
satellite analysis as convective cloudiness
and organization increased. A TCFA was
issued at this time in anticipation of con-
tinued intensification. The area covered by
the alert was later shifted southward when
satellite imagery indicated that the predom-
inant circulation center was forming well to
the south of the areas that had previously
been fixed. Satellite fixes were now scat-
tered over an area that was too large to be
accounted for by either storm movement or
nominal position error. The presence of mul-

tiple circulation centers was considered as
a.Possible explanation for this excessive
f~x scatter.

~ aircraft investigation of the area,
completed at-100204Z, revealed a closed
circulation center with a central pressure
of 1003 mb and 30 kt (15 m/s) winds. The
mission ARWO (Aerial Reconnaissance lieather
Officer) reported that he suspected the pre-
sence of multiple centers, but was unable to
locate any other areas of light and variable
winds that would be associated with such
centers.

The following aircraft reconnaissance
mission also encountered perturbations in
the wind field which indicated the possibil-
ity of multiple circulations. Figure
3-15-1 shows Joe as a tropical depression at
the time of this mission. The arrow marks
the position of the surface circulation
located by aircraft. The position.of the
dominant circulation is not apparent from
this imagery, nor is it possible to confirm
the presence of multiple circulations.
Synoptic data was also inadequate to afford
recognition of multiple centers. Figure
3-15-2 is the surface analysis at 1000OOZ.
Major features, such as Typhoon Ida ‘located
south of Japan, and the remains of Tropical
Storm Herbert located over Indochina, are
well defined. Joe appears as a tropical
depression in the Philippine Sear but data
densitv is not sufficient to Drove or dis-
prove ~he presence of multipl~ circulations.

Figlm 3-15-1. &.teUi..te .imagefy at the time ad the

o.ihcna&tfieconnahhancem&&ion. (1006502Octobe-t
NOAA 7 u.tbualtigazy).
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Joe remained poorly organized over the Joe became bekter organized and intensified
next 24 hours. Figure 3-15-3 illustrates as it move-din a wide anticyclonic track
the upper-level conditions which greatly around the western periphery of the subtrop-
affected Joe’s intensity. Strong north- ical ridge. Upper-level flow patterns at
easterly flow to the south of the anticyclone this’time (Figure 3-15-4) were favorable for
centered near Okinawa created a shearing Joe’s development and allowed the formation
envir~nment which inhibited Joe’s develop- of well-defined outflow channels to the
ment. This condition, combined with rapid northeast and southwest. Figure 3-15-5
movement over the next 24 hours, resulted shows Joe near maximum intensity. Note the
in Joe approaching the Philippines as a symmetrical and unrestricted outflow pattern.
30 kt (15m/s) depression with no increase
in organization of intensity. As Joe Joe continued to intensify as it moved
crossed central Luzon, synoptic data and northwestward reaching a maximum intensity
radar reports indicated that the system was of 65 kt (33 m/s) six hours prior to landfall.
still poorly organized. Joe dissipated rapidly after moving inland

over southern China approximately 100 nm
After emerging in the South China Sea, (185 km) west of Hong Kong.

, * w ,m !.. = ~-,__;m,=

‘1;. - Y
—— ,...

yA-/--\\~
. . .-

FiguA.e3-15-3. 200mb ana.&@ 60R 1000002Octob~.
#lo.tt.Zheb19wng notihuwimty ijho.ina%eu&i.n.&g
04 the Phi.&.ippLns4.

64



mw



=’--:TROPICAL ~A~~*NE :

STORM KIM
BESTTRACK TC-16

140° 145° 150” 155” 160° -1(

,,. .

I I[ I .r+ I

,.

0 SUPER TYPHOON END
44-? EXTRATROPICAL
. . . DISSIPATING STAGE

* FIRST WARNING ISSUED
h LAST WARNING ISSUED



1

TROPICAL ~~~~ Two: -“’”””- ‘“’” “’”” ““ “’... -.. ,- -.’. - . .,
STORM KIM -- -- - - -’- -

,.. -~,. . ,.. . . . . . . . 1- -“””- ‘“’
, ,I , !

‘) ‘
!

,. .. i’” “’”
,,- -.. . ,.. ---- ,.

1Y,T I
... .

~,‘+.,...
<.,

L.. ,.. --..
w.. ,,+ ,. -. . . . . --. .,. -,..

{, ,,j, .-,, ,,- -,, , ., :,. .,, .
(

L.
85“

,“.“.,..

1 ,w , I , {197 t
MANIL A

.“

-w

‘0 ‘-”’” ‘-

‘% --”” --’”
p. &

.“

fo e.% .$ ~. . --- . .,, ,. .,

t;,”-; )lf->, l<4.. .
----, , : ,/ n crh .-’

b“”’.,, .

A

-2
.... .,.. !25 ;

):
,..,., .,.. l“

. . . . .
, ,,

I t T;i-’”” “ %,,~ ?:-= ‘d lriA ‘. T Yd .’:.L#n))o>K7SF~ PA~T cJMS “k -’.t
A’

Lx’-’. - -- - ,
t , ,

1 1 I

. . . -.. ...,

,. -.. . -.. ,

,.. . -.. . .- -,. . .

... . .- .,. . . ..’

, I ,
, ; OO; ,

. . . . . . .

,.. - . . —,, , .,,

,,- -..

. ,.

:’”)
,,...,. “1’ .{.

.,-
,.

~Ll~Hl
t

‘d
.vAP. - .

-.. ... ,. .

- - ‘ALA” ‘s ‘- -- -

- ‘“””- ‘“- ““
+ I ,

.; . ..-. ..’ ‘

r

y q’-x’f% :-:-:::- -B: ;5+ ‘ .“:!. .! :::. .!

-, . . . .



TROPICAL STORM KIM (16W)

Tropical Storm Kim was the only tropical
cyclone of 1983 to move from the South China
Sea, across Indochina, and into the Bay of
Bengal. This unusual meteorological event
was permitted by the extremely low topo-
graphical resistance encountered along the
storm’s track across Indochina.

Tropical Storm Kim was initially
detected on 9 October as a weak tropical dis-
turbance located near 9N 153E. This dis-
turbance was mentioned daily in the Signifi-
cant Tropical Weather Advisory (ABEH PGTW)
as it moved westward over the next four days.
Although the disturbance was a persistent
feature on satellite imagery, it showed no
signs of development and was expected to
dissipate over the southern Philippines.
On the 14th of October, it appeared that the
disturbance was dissipating in the vicinity
of the Sulu Sea. At this point, the dis-
turbance had lost its convective signature
on satellite imagery and was no longer
identifiable as a disturbance. However, on
the following day, the system emerged in
the South China Sea, developed rapidly
into a tropical depression, and moved west-
ward at speeds of 11 to 14 kt (6 to 7 m/s).
The southwest monsoon was well-developed over
the South China Sea at this time, providing
an environment favorable for continued
development. In view of Kim’s position and
the fact that several previous depressions
had intensified in this environment, a
TCFA was issued at 160459Z.

Kim intensified while transiting the
South China Sea, reaching tropical storm
intensity at 161200Z. Figure 3-16-1 shows
Kim just prior to achieving tropical storm
intensity near the coast of Vietnam. The
first warning on Kim was issued at 1618002,
five hours prior to landfall on the coast of
Vietnam.

Although Kim was a relatively weak

Figme 3-16-1. Kima4 atzop.ica.t&pJce.bA.ionju4.t
P.tioxtifieachingti~dbdWVtI.&t&.tI.4.&@ o~d.the

W(l&t 0~ U&tnoRI (160708ZOctobu NOAA 7 U&U&

~9@) .

tropical storm, its rapid development just
prior to landfall resulted in much human
suffering. Preliminary reports indicated
that more than 200 people, most of them
fishermen, died or were lost. Property
damage was also unusually high, with 300
boats and ships, 3,000 houses, and 19,750
acres (8,000 hectares) of rice destroyed.

Warnings on Kim were suspended shortly
after landfall as the circulation weakened
rapidly over land. Kim was downgraded to
a tropical depression at 170600z as it
crossed the border from Vietnam into
Kampuchea. Six hours later it was classified
as a tropical disturbance.

Kim continued tracking across Indo-
china with a great deal of associated
convection an3 some indications of a middle
to lower level circulation apparent in visual
satellite imagery. Kim$s ability to maintain
its intensity during this period may be
attributed to the flat terrain encountered
along its tr~ck and the fact that it was
never more than 100 nm (185 km) from water.

A secontiTCFA was issued for Kim at
181359Z when it became apparent that the
disturbance would move into the Andaman Sea
where regeneration was considered likely.
Warnings for Kim were resumed on the fol-
lowing day as tropical depression intensity
was achieved over the Andaman Sea (Figure
3-16-2). At this time, Kim was expected
to cross the southern tip of Burma and fur-
ther intensify in the Bay of Bengal. Kim
moved across southern Burma as expected but
never actually got out over open water in the
Bay of Bengal. Instead, Kim moved northward
along the coast of Burma, parallel to the
axis of the Arakan Mountain Range, and
weakened steadily. The final warning was
issued as the system dissipated on the 20th
at 1200Z.

F.iguze3-16-2. TIwpica.L C@one 16(4 [Kiml a@.n
zegtne.tatinn.inthe hdanun St?a(190821ZO@b~
NOAA7 uiAuaLi.nug~).
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TYPHOON LEX (l,7Wl

The tropical disturbance which bec~~
Lex was extremely slow in developing and
achieved Typhoon intensity for a period of
only one day. Yet it was one of the most
damaging cyclones of the season, responsible
for the loss of a ship in the South China
Sea and extensive suffering in central
Vietnam where it eventually made landfall.

Lex was monitored as a tropical
disturbance for eight days prior to issuance
of the first warning on the system as a
tropical depression. It was first detected
in the vicinity of the M2rshall Islands on
14 October when satellite imagery revealed
the presence of an area of active convection
near 9N 164E. Synoptic data in the area at
this time indicated that there was not a
surface circulation associated with the
disturbance but did indicate a 24-hour drop
of one to two millibars in sea-level pres-
sure at nearby stations.

The disturbance underwent diurnal
fluctuations in its convection as it moved
westward but showed no signs of increasing
in intensity until the 16th. On the 16th,
while located near Truk (WMO 91334) at 5N
151E, an upper-level anticyclone began to
develop over the disturbance and the system
became better organized.

Over the next three days, the disturb-
ance continued to intensify slowly as it
moved westward across the Philippine Sea.
Satellite imagery during this period
indicated that the upper-level anticyclone
was continuing to develop and that convective
activity associated with the disturbance was
increasing in size, organization, and
intensity. Synoptic data indicated the pre-
sence of a weak 10 to 15 kt (5 to 8 m/s)
surface circulation with an MSLP of 1008 mb.

A TCFA was issued for this disturbance
at 1920002 as it approached the Philippines
approximately 180 nm (333 km) northeast of
Cataduenas Island. A reconnaissance aircraft
was dispatched to the area at this time but
was unable to close off a surface circulation.
The alert was reissued twice as JTWC
monitored the progress of this disturbance
while it was crossing the central Philippines.
The topography of the Philippine Islands
had little effect on the disturbance and it
emerged in the South China Sea with no
appreciable decrease in its organization.

Lex began to intensify while moving
west-northwestward away from Luzon. The
first warning on Lex was issued on the 22nd
at 00002 when satellite imagery indicated
that the cloud bands associated with the
system were taking on a comma-shaped
appearance. Although Lex was designated as
a tropical depression on the initial warning,
upgrade to tropical storm status followed
quickly when a reconnaissance aircraft
encountered 35 kt (18 mls) winds while
fixing the system at 2205352.

ing slowly and move west-northwestward
toward Hai-Nan island along the southern
periphery of the subtropical ridge. This
scenario appeared to be inaccurate when LSX
began moving slowly northward after 2206002.
This slow northward movement culminated in
a counter-clockwise loop near 17.5N 114.5E,
aPProxi~telY 300 m (556 km) south of
Hong Kong. The movement of Lex during this
period was in response to the passage of a
developing mid-level trough over China.
This trough penetrated farther to the south
than was expected, causing a weakness to
develop in the subtropical ridge to the north
of Lex. It appeared that this trough would
cause a complete breakdown of the ridge to
the north of Lex, allowing the storm to
drift northward toward Hong Kong. Figure
3-17-1 shows the position of this trough as
Lex began its cyclonic loop. The interaction
of Lex with this trough was also apparent
in satellite imagery at the time (Figure
3-17-2). Twelve hours after this scenario
was adopted on the 230600Z warning, the
subtropical ridge re-established itself to
the north of Lex and the storm resumed a
westward track.

Lex intensified while moving westward,
reaching a maximum intensity of 70 M
(36 m/s) at 0000Z on the 25th. Gradual
weakening occurred over the next 24 hours as
Lex passed to the south of Hai-Nan island.
The interaction of the circulation with the
rugged terrain of Hai-Nan had a pronounced
effect on the system. The decrease in
organization and convection, apparent from
satellite imagery, led to the downgrade of
Lex to tropical storm status at 2518002.
Lex weakened further while transiting the
Gulf of Tonkin, making landfall near
Dong Hoir Vietnam with maximum sustained
winds of 50 kt (26 m/s). Lex dissipated
rapidly over the rugged terrain of central
Vietnam and Laos after causing extensive
damage to low-lying areas in its path.

According to preliminary reports from
Vietnam, areas near the point of landfall
were devastated by the high winds and
torrential rains associated with Lex.
Damage was extensive as rivers rose six feet
(2 m), resulting in widespread flooding.
Hundreds of people were killed or injured,
17,000 homes were destroyed, and six hospi-
tals were seriously damaged. In addition,
an estimated 100,000 tons of starch food
maY have been lost due to the flooding.

Other damage caused by Lex came to
light after the dissipation of the storm.
The oil drilling ship, Glomar Java Sea, was
operating in the vicinity of Hai-Nan island
during the passage of Lex. A search was
conducted for the ship after radio contact
was lost during the storm. The 5,926 ton
vessel was finally located using sonar under
300 ft (91 m) of water about 60 nm (111 km)
south of Hai-Nan island. There have been
no reports of survivors from the crew of 81.

Lex was expected co continue intensify-
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SUPER TYPHOON MARGE ,(18M)

The tropical disturbance
into the fourth super typhoon

which developed
of the season

was initially detected on 26 October as an
area of unorganized convection associated
with a weak surface circulation near 7N 1.72E.
Synoptic data at the time indicated tihatsur-
face winds associated with the disturbance
were weak, 5-10 kt (3-5 m/s) and NSLP was
1012 mb. This disturbance organized slowly
over the next four days as it moved westward
along the monsoon trough axis. During this
period, an upper-level anticyclone formed in
close proximity to the low-level circulation.
This development was accompanied by a drop in
MSLP to 1008 mb and a concurrent increase in
the convective activity associated with the
circulation. This led to the issuance of a
TCFA on the 30th at 1035Z.

During the 24 hour period following the
issuance of the TCFA, satellite imagery
showed that the convective activity associ-
ated with the circulation was undergoing
further consolidation and that outflow
channels were developing to the northeast and
southwest. Synoptic data and Dvorak satel-
lite analysis indicated maximum sustained
winds of 25 to 35 kt (13-18 m[s), prompting
the issuance of the first warning at 311200Z.

At this point, Marge was located 180 nm
(333 km) south of Guam. The subtropical
ridge in this area was expected to weaken in
response to the passage of an intense mid-
latitude trough. Forecasts issued during
this period projected that Marge would react
to the passage of this trough, moving slowly

northwestward, then recurving to the north-
east. Marge moved northwestward as expected,
but did not recurve. By the time Marge
arrived in a position to recurve in advance
of the trough, the trough had already passed
to the north and Marge came under the
influence of low-level easterly flow associ-
ated with a high upstream of the trough.
This resulted in Marge resuming a northwest-
ward track prior to subsequent recurvature in
advance of another mid-latitude trough.

Premature adoption of”the recurvature
scenario greatly affected the accuracy of the
intensity forecasts. Marge achieved typhoon
intensity on 2 October at 0600z. This was
not far from the forecast intensity for this
time. However, two days later, on the 4th,
Marge was a 145 kt (75 m/s) super typhoon.
Since, by the 4th, Marge was initially
expected to be weakening after recurvaturer
unusually large intensity errors occurred.

Shorter range intensity forecasts met
with greater success. Use of an objective
aid for the prediction of explosive deepening
(Dunnavan, 1981) resulted in fairly accurate
24 hour intensity forecasts verifying at
maximum intensity. At 0600Z on the 3rd, this
technique predicted that Marge would undergo
explosive deepening. Within 24 hours of this
prediction, Marge’s intensity increased from
90 kt (46 m/s) to 145 kt (75 m/s). Marge
did not recurve initially as forecast and,
when recurvature did occur, moved at speeds
much higher than anticipated while rapidly

FigutQ 3-1g-1. Mat.ge.inxhe eanty~tigeb 0~

kecWWatluLe. M?%i.b point, maximumbubtined
ui.ndbwe.m? 115 k-t (59 mlh] omd bpeed o~ nwve-

ment WOA 25 M (46 funlhk) (0606112 Novemba
NOAA 7 vh~imizgtig].
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evolving into an extratropical system. This
resulted in large position errors. Figure
3-18-1 and 3-18-2 give some indication of
the rapidity with which &largeunderwent
extratropical transition. Although there is
only 17 hours elapsed time between the two
pictures, there is a striking difference in
Merge’s appearance. In Figure 3-18-1,
Merge appears as a well developed typhoon
with a circular eye and maximum sustained
winds of 115 kt (59 m/s). In Figure
3-18-2, Marge is nearing the end of its
transition to an extratropical system while
moving northeastward at a speed of 51 kt
(95 km/hr).

M?rge’s high speed of movement during
recurvature was phenomenal. At 0512002, the
forecast called for recurvature with accel-
eration to a maximum speed of 35 knots.
This forecast predicted that Merge would
more than auadruDle its speed of forward
motion sin~e the-storm wa; only moving
8 kt (15 km/hr) at the time. However,
forecast fell far short of the 54 kt
(100 km/hr) speed actually attained by

Marge’s high speed of movement following
recurvature contributed to the deformation
of the wind field associated with the storm.
Marge became very asymmetric, with winds in
itsaoutheast semicircle much higher than
winds in the northwest semicircle. This was
due to the addition of its speed of transla-
tion to the circulation wind field on the
southeastern side and the corresponding de-
crease in winds on the northwestern side.
This made it appear that Merge’s circula-tion
weakened more slowly than it actually did
since the measure of the intensity of a
system is the maximum surface wind, without
regard to symmetry.

The asymmetric nature ofllarge’s wind
field proved beneficial to the crew of the
Colombian Navy Sailing Ship ARC Gloria.
Gloria was fortunate enough to encounter the
weak northwestern portion of Marge’s circu-
lation. Even so, Gloria reported seas to

at 30 ft (9 m) and winds gusting to 90 kt
this (46 m/s) as Merge passed to the southeast.

The high winds and heavy seas encountered
,Marge. by Gloria resulted in the injury of three

crewmen, the loss of a motor boat and five
sails, and minor structural damage.
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TP.OPICALSTORM NORRIS (19W)

On the day following the final warning
on Super Typhoon Marge, a surface circulation
aPpeared on visual satellite imagery to the
east of the front associated with the rem-
ants of Marge. This circulation was located
in a data sparse area and had very little
associated convective activity. Although
depicted as small and unimpressive on the
satellite imagery, the circulation quickly
evolved into a midget tropical storm. A
TCFA was issued at 0808492 when the defor-
mation of the “low-levelcloud-lines on
satellite imagery indicated that the circu-
lation was well organized. A reconnaissance
aircraft was dispatched on the following
morning to investigate. When the aircraft
arrived at the expected position of the
circulation, it encountered light and

variable winds with no indication of the
presence of a surface circulation. Upon
receipt of this report from the aircraft,
the expected position was revised on the
basis of updated satellite imagery and the
aircraft was vectored eastward to a new
pcsition. only 130 nm (241 km) to the east-
southeast of its previous position, the
aircraft encourrtereda well-developed
tropical storm with 50 kt (26 m/s) winds and
a circular eye 15 nm (28 km) in diameter.
The first warning on Tropical Storm Norris
was issued upon receipt of this report.
Figure 3-19-1 shows Norris at the time of
the reconnaissance mission. Although an
eye is not apparent on satellite imagery,
Norris does appear as a highly organized
(though extremely small) tropical storm.

Figuh.e 3-19-1. Tk.op.icatstOhlfliJomiAat IM.%ihm
.i.n.&nb.itgjudpti.okto Zecwwa.tww. Lebh2han
4~ how La.tIvL,Noti w complctcty a~ohbed by the
&umtwh.khappeat4 to the h$t.in-th phtute
[082’21~ZNovemb~ NOM 8 vi.wdi.magtiyl.
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The position of Norris, to the east of
an advancing front, led to a straight-
forward forecast of recurvature and
dissipation which verified well. Less than
three days after its initial detection,
Norris had been completely absorbed by the
advancing front and was no longer identifi-
able as a distinct entity.

Post-analysis revealed that Norris
developed rapidly from a pre-existing dis-
turbance of small proportions. Figure
3-19-2 shows Norris at 080931z, near the
time of issuance of the TCFA. Although
there is little convective activity associ-
ated with the circulation, the organization
of the low-level wind field is evident in
the alignment of the cloud lines. This

low-level banding is also evident in visual
satellite imagery 12 nours prior to the
TCFA. However, imagery prior to that shows
only a small unorganized disturbance moving
rapidly northwestward. Norris’ rapid
development was, in part, due to favorable
upper-level conditions which existed at
that time. Figure 3-19-3 shows that Norris
developed in an area of light but highly
divergent upper-level flow.

Norris never posed a threat to any
major land mass but was a subject of great
concern to shipping in the area. Fortunately,
Norris’ movements were accurately forecasted
and the ships involved were able to avoid
the tiny but powerful circulation.

FiguIw 3-19-2. Nom.iA Ctthe.ti.lMO~iAbllOMWO{thl?
TCFA [080931Z Novembti NOAA 8 tid-d &WW] .
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TYPHOON ORCHID (20W”)

Typhoon Orchid was the first of three
tropical cyclones to develop in the western
North Pacific during mid-November. This
flurry of activity in the northern hemi-
sphere was accompanied by the development of
two tropical cyclones in the southern hemi-
sphere, Tropical Cyclone 04S and Tropical
Cyclone 05S [Quenton). The establishment of
strong low-level westerlies at low latitudes
on both sides of the equator preceded the
onset of activity.

Orchid developed from a tropical dis-
turbance which was first detected on the
12th of November as an area of convective

activity located 300 nm (556 km) north of
Truk (WMO 91334). The disturbance moved
southwestward over the next three days as
its convection increased in intensity and
size. The first aircraft reconnaissance
mission to investigate the disturbance was
conducted on 15 November while the distur-
bance was located 170 nm (315 km) southwest
of Guam (WMO 91212). This mission did not
succeed in closing off a circulation and
indicated that the disturbance was a broad
area of low pressure (MSLP of 1004 mb)
with maximum sustained surface winds of
25 kt (13 m/s). Later satellite imagery
indicated that the disturbance was becoming
better organized. An increase in convective
activity, accompanied by the development of
an upper-level ankicyclone led to the issu-
ance of a TCFA at 0300Z on the 16th. A
second aircraft reconnaissance mission, on
the 17th, was also not able to close off
a circulation and provided data indicating
that there was little change in intensity
from the previous mission.. This information
did not correlate with observations from
satellite imagery which continued to show a
marked increase in the organization of the
system. Post-analysis revealed that the
aircraft was investigating features not

associated with the dominant circulation to
the northwest. The first warning on Orchid
as a tropical storm was issued at 1800Z on
the 17th when intensity estimation by satel-
lite indicated that maximum sustained winds
were in the 40-45 kt (21-23 m/s) range.

Orchid’s movement from this point on
was highly erratic. Strong low-level north-
easterlies were opposed at higher levels by
southwesterly flow which resulted in a
continual conflict in steering. This complex
environment was further complicated by the
development of Typhoon Percy in the South
China Sea (Figure 3-20-1). The separation
distance between Orchid and Percy remained
constant at 850 nm (1574 km) throughout the
period of their coexistence. Although
there was not a Fujiwhara interaction ob-
served in this case, the possibility of
interaction was under constant consideration
by JTWC forecasters.

In spite of the effects of vertical
shear experienced by Orchid and Percy, both
systems achieved typhoon intensity. Orchid-s
maximum intensity of 125 kt (64 m/s) was
accompanied by an MSLP of 928 mb measured by
aircraft on the 23rd. However. both systems
eventually SUCCUmbdd to the effects ot ver-
tical shear. Two days after reaching maximum
intensity, Orchid had weakened significantly.
Although maximum sustained winds were 55 kt
(28 m/s), MSLP was up to 995 mb. Winds
associated with Orchid were higher than might
be expected for a circulation with such a
high central pressure because ambient low-
level flow was particularly strong. Gale
force northeasterlies on the northwest
side of Orchid’s circulation augmented the
winds on that side, resulting in a band of
high winds which were much stronger than the
winds on the southeast side of the circula-
tion.
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As Orchid weakened, the influence of
low-level steering became greater and the
circulation moved southward. By the time of
the final warning, Orchid was located 40 nm
(74 km) west of the position it had occupied
five and a half days earlier.

Although Orchid posed a threat to the
Philippine Islands for several days, land-
fall was not made on any of the islands.
However, high winds and seas associated with
Orchid posed a hazard to maritime interests
at great distances from the center. 7in
inter-island ferry, MV Dona Cassandra
(4S7 tons) capsized and sank in the Suriago
Strait during a transit between Butuan,

Mindanao and Cebu. Of the 387 passengers
and crew onboard, 167 were killed.

In addition to the loss of the Dons
Cassandra, Orchid was responsible for damages
to the SS Mallory Lykes. Mallory Lykes was
headed west across the Philippine Sea when
she passed close to Orchid’s center. The
60 kt (31 m/s) winds and 24 ft (7 m) seas
encountered by the ship caused two engines
carried as cargo to break free of their
lashings. These eight ton engines caused
considerable damage to hull frames and
plating as they clattered about but fortun-
ately did not injure any personnel.
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‘TYPHOON PERCY (21W)

From genesis to dissipation,
Dect of Percv’s life was affected

every as-
in some

bnner by it; proximity to Typhoon Orchid
(20W). As Orchid neared the Philippines on
17 November, an area of upper-level diver-
gence was created over the South China Sea
where Orchid’s outflow split into southerly
and easterly components, Beneath this
upper-level divergence, the confluence of
the northeasterly monsoon and the south-
westerly inflow into Orchid created an area
of high positive vorticity. Typhoon Percy
formed in this fertile environment.

A tropical disturbance quickly formed
but showed no signs of further development
until 16002 on the 18th. In the eight hour
period between 181600Z and 190000z, the
disturbance intensified rapidly, forming
convective bands and an upper-level anti-
cyclone.. A TCFA was issued at this time and
was followed rapidly by a warning when
continued intensification became apparent
from satellite imagery (Figure 3-21-1).
A reconnaissance aircraft investigated
the area shortly after issuance of the first
warning and found a well-developed tropical
storm with a circular eye and maximum
sustained winds of 50 kt (26 m/S).

Percy moved very erratically for the
first four days in warning status. After
completing a series of loops and feints,
Percy’s position at 230600Z was only 90 run
(170 km) from its position at 190600Z. The

proximity of Orchid to the northeast of
Percy and the complicated steering environ-
ment in which both systems were embedded
made forecasting especially difficult. The
possibilities were endless; Fujiwhara
interactions or the entrainment of one
system into the other were two of the
scenarios considered at the time by JTWC
forecasters.

Percy eventually sheared and became
embedded in Orchid’s inflow, but not before
achieving typhoon status and a maximum
intensity of 70 kt (36 m/s). The reports of
reconnaissance aircraft throughout Percy’s
life best tell the story. On 19 November,
the first aircraft encountered a well-
developed tropical storm with 50 kt (26 m/s)
winds and a circular eye. The next mission
at 2009052 encountered a 70 kt (36 m/s)
typhoon with an NSLP of 971 mb. By 202344z,
Percy was beginning to shear and the aircraft
reported a ragged elliptical eye with a poor
radar presentation. The 21095OZ reconnais-
sance flight reported that Percy no longer
had an eye and that all clouds were below the
700 mb flight level. By the time of the
230241Z mission, Percy was an exposed low-
level circulation with maximum sustained
winds of 35 kt (18 m/s). The final aircraft
reconnaissance mission, at 240200z, was
unable to fix Percy. The final warning on
Percy was issued at 241800Z when it became
impossible to identify the circulation.

Fig(me 3-21-1. Pe,t.cg(Ic{t)umi Oktid (tight),
both at .ihp.iti &Wun AIZIZnbi.-ty(1823362Novembti
NOAA g u.hud i.nqqe-ty].
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TROPICAL STORN RUTH (22W)

Ruth was one of the more erratic storms
of 1983. It dissipated, regenerated,
looped, moved at speeds varying from 3 to
25 kt (6-46 km/hr), and was the SUbleCt of
four TCFA’S and two final warnings.

Ruth was first detected as a tropical
disturbance embedded in the near-equatorial
trough southeast of Guam. The disturbance
was discussed in the Significant Tropical
Weather Advisory (ABEH PGTW) on 15 November
and was monitored closely for the next
four days as it moved westward along the
trough axis. Little change in organization
or intensity was observed during this period.
MSLP was fairly constant at 1008 mb and
surface winds in the area were 5-10 kt
(3-5 m\s).

On the 19th of November, the distur-
bance showed signs of development. Asso-
ciated convective activity expended to cover
a large area approximately 1200 nm (2222 km)
east and west by 900 nm (1667 km) north and
south. Convection was intense and weakly
banded into a center near 5N 147E. A TCFA
was issued for the disturbance at 191600Z
when surface winds picked up to 15-25 kt
(8-13 m/s).

The disturbance was continued in ~ert
status for four days as it moved slowly
northwestward without any further develop-
ment. Aircraft reconnaissance flights into
the area on the 20th and 21st were unable
to close off a surface center and provided
data indicating the presence of a surface
trough or circulation of synoptic scale.
Ruth’s arrested development at this stage
was due to the presence of Orchid to the
west and the passage of a frontal system to
the northwest. Although inflow on the north
side of Ruth was provided in abundance by
the Trade Winds, inflow on the south side
was very weak. Most of the low latitude
westerly flow was drawn into Orchid leaving
an area of weak westerlies to the east of
Orchid flowing into Ruth. The frontal
system to the northwest of Ruth interacted
with the subtropical ridge to create an area

of enhanced mid-level flow inhibiting the
development of a circulation at the mid-
levels.

In spite of these factora, Ruth was able
to maintain convective organization and even
intensified slightly with maximum sustained
winds reaching 30 kt (15 m/s). A reconnais-
sance aircraft on an investigative mission
at 222345z was able to close off a surface
circulation with MSLP of 1004 mb. The first
warning on Ruth as a tropical depression
was issued on receipt of this report and
projected continued slow intensification and
north-northwestward movement.

Ruth maintained 30 kt (15 m/s) intensity
for the next 24 hours as it completed an
anticyclonic loop but appeared on satellite
imagery to be shearing in the process.
Warnings were terminated at 2400002 after
data from reconnaissance aircraft indicated
that maximum sustained winds associated with
the circulation were 20 kt (10 m/s).

Over the next four days, Ruth moved quite
erratically while exhibiting wide ranging
fluctuations in its convective signature
on satellite imagery. A TCFA was issued at
250820Z when reconnaissance aircraft located
a broad circulation with maximum surface
winds of 25 kt (13 m/s) and MSLP of 1004 mb.
Ruth remained in alert status until satellite
imagery on the 26th indicated that the
circulation was shearing. Ruth was placed
in alert status again at 270343Z when it
appeared from satellite imagery that the
circulation was regaining vertical alignment.
Synoptic conditions at this time were favor-
able for further development. Typhoon
Orchid had weakened to a tropical depression
and no longer competed with Ruth for inflow.
At the same time, the destructive interaction
between Ruth and the frontal system pre-
viously discussed was broken as the front
propagated eastward.

Ruth flourished in this environment and
intensified rapidly. A reconnaissance
aircraft reported surface winds of 55 kt
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(28 m/s) and MSLP of 997 mb at 2723402
just prior to the resumption of warnings on
Ruth at 2800002. Maximum winds associated
with Ruth were higher than would be expected
from the MSLP due to the enhancement of
Ruth’s circulation by an intense north-
easterly monsoon gale area on its northwest
side.

Ruth peaked at a maximum intensity of
60 kt (31 m/s) briefly on the 28th before
the shearing effects of its environment

caused it to weaken for the final time.
Ruth was able to intensify to near typhoon
intensity in spite of its location in an
area of moderate vertical shear. However,
when the northeasterly monsoon flow was
enhanced further by a cold outbreak from
the continent, the resultant increase in
vertical shear proved to be too much for
the plucky little system. Ruth weakened
rapidly after shearing and dissipated as
an exposed low-level circulation on the 30th.
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:TROPICAL STORM SPERRY (23W)

The disturbance which became the 23rd
tropical cyclone of the year originated in
an elongated band of unorganized convection
associated with a near-equatorial trough.
This cyclone, eventually called Sperry,
was to be a short-lived system, lasting
about two and one-half days before dissi-
pating in a manner similar to that of two
of its predecessors - Typhoon’Orchid and
Tropical Storm Ruth.

As the remnants of Tropical Storm Ruth
faded away, the monsoon trough became active
again and reestablished itself, stretching
from the south Philippine Sea eastward to the
Narshall Islands. The convective activity
covered a broad area between 4-1ON and 130-
150 E. On the 30th of November, a surface
circulation embedded in the trough about
400 run (740 km) south of Guam appeared to be
gaining in organization and intensity. NSLP
at this time was 1009 mb and associated
winds were 10 to 15 kt (5-8 m/s). Over the
following 24 hours, MSLP in the circulation
dropped to 1006 mb and convective activity
increased significantly.

At this point, it appeared that the
circulation was well organized and on its
way to becoming a significant tropical cyclone
with a few more days of development. However,
between O1OOOOZ and 0112002 December, the
center of convective activity shifted to
a Point 500 nm (926 km) to the northwest.
This radical shift was accompanied by the
development of an upper-level anticyclone
over the new location. Continued intensi-
fication of the center led to the issuance of
a TCFA at 03002 on the 2nd. Shortly after
the issuance of this alert, a reconnaissance
aircraft investigated the area and found
an elongated surface trough with pressures
around 1006 mb and winds of 15-30 kt
(8-15 m/s).
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The first warning on Sperry was issued
at 0218002 when analysis of satellite
imagery resulted in a Dvorak T-number of 2.5
or 35 kt (18 m/s). The acauracy of this
analysis was confirmed a few hours later by
reconnaissance aircraft. ‘“Datacollected
by reconnaissance aircraft indicated that
Sperry exhibited considerable tilt. The
surface center was displaced 30-60 nm (56-
111 km) to the south of the 700 mb center.
This was not unexpected since the circulation
was located in an area of strong vertical
shear. Figure 3-23-1 illustrates.the
steering influences acting on Sperry at the
time. Tilting of the system prior to
shearing away of the upper portion of the
circulation is a common occurrence in this
situation. Therefore, it came as a sux-
prise when Sperry regained vertical alignment
and intensified. Naximum intensity of 55 kt
(28 m/s) was achieved as Sperry turned
eastward at 0312002. Figure 3-23-2 shows
Sperry near maximum intensity.

The forecast at this point called for
Sperry to complete an anticyclonic loop
and dissipate over water as an exposed low-
level.cir.culation. This forecest.w.as.a.
radical departure ~rom persistence. Over
the previous 18 hours, Sperry had intensified
from a tropical depression to an intense
tropical storm. At the same time, Sperry’s
speed of motion doubled as it turned north-
ward, then northeastward. Persistence in
this case called for continued northeast-
ward movement and intensification.

Sperry sheared as expected and moved
southward while weakening over the next 36
hours. The final warning was issued at
0500002 when data from reconnaissance
aircraft indicated that Sperry’s MSLP
had risen to 1010 mb and maximum sustained
winds had dropped to 20 kt (10 m/s).
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TROPICAL STORM TRELMA (24W)

Thelma, the
the 1983 season,
Caroline Islands

final tropical cyclone of
formed to the east of the
during mid-December. It

was the only late-season cyclone to recurve
in the western Philippine Sea.

Thelma was initially detected on 11
December as a weak surface circulation
embedded in the near-equatorial trough
near 4N 170E. upper-level flow in the
area was highly divergent due to the
presence of a TUTT cell to the north of
the low-level trough. A broad area of
convective activity existed below the
divergent upper-level flow, and was not
confined to the proximity of the low-level
circulation.

Over the next two days, the TUTT cell
moved westward into a position to the north-
west of the low-level circulation. An
anticyclone formed over the low-level
circulation in the lee of the TUTT, promptin~
the issuance of a TCFA at 1312002:

Thelma remained in alert status for two
end one-half days while moving rapidly
westward. Repeated investigative flights
by reconnaissance aircraft during this
period provided data indicating that the
circulation remained poorly defined. Con-
currently, Thelma’s appearance on satellite
imagery indicated that the system was
becoming better organized with well-developea
outflow.

The first warning on Thelmar as a
tropical storm, wan issued when reconnais-

sance aircra”ftlocated a
center at 1601OOZ. MSLP

tight circulation
was 996 mb and

maximum surface winds observed were 40 kt
(21 m/s). The forecast called for Thelma
to continue moving west-northwestward for
the first 24 hours, then shear and assume
a westward track as an exposed low-level
circulation. Three previous storms (Orchid,
Ruthr and Sperry) had reacted in a like
manner under similar circumstances. These
storms had reacted to the passage of a
mid-latitude frontal system by shearing
under the pressure of enhanced but opposing
flows at lower and middle-levels. As the
frontal system approached to the north-
west of Thelma, a repeat of these perform-
ances was expected.

Thelma’s classic recurvature in ad-
vance of the front proved the fallacity of
JTWC’S forecast reasoning. Thelma 1s
environment differed from its predecessors’
in that it was not embedded in strong
northeasterly flow at the low-levels.
Although the northeasterly monsoon was well
established in close proximity to the Asian
Continent, Thelma was beyond its influence
in the central Philippine Sea.

Thelma achieved maximum intensity of
55 kt (28 m/s) just prior to recurving on
the 17th. After recurvature, Thelma dissi-
pated rapidly under the effects of intense
vertical shear (Figure 3-24-l). The strengthl
of the upper-level flow impacting Thelma is
reflected in the rapidity with which the
system sheared while moving northeastward
at speeds up to 27 kt (50 km/hr).
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TROPICAL DEPRESSION 02C

During late August, two tropical dis-
turbances developed in the central North
Pacific Ocean, east of the International
Dateline, and tracked westward into the JTWC
area of responsibility. The first of these
disturbances crossed the dateline on
27 August end later became Typhoon Ellen
(low). As this disturbance moved westward
toward Enewetak Atoll (WMO 91250), a second
disturbance begen to develop southwest of
Johnston Island (WMO 91275). At 301530Z,
the Naval Western Oceanography Center,
Pearl Harbor, Hawaii, issued a TCFA nor this
disturbance, which was followed by the
initial warning at 3106OOZ from the Central
Pacific Hurricane Center (CPHC), HOnOIUIU,
Hawaii.

During the first 24 hours in warning
status, Tropical Depression 02C moved toward
the northwest and the dateline. At 312345Z
August, satellite fix information from the
National Environmental Satellite, Data end

Information Service (NESDIS) office tn
Honolulu, Hawaii, indicated that Tropical
Ihepression02c had reached the dateline
(see Figure 3-2S-1). Based on this informa-
tion, the CPEC issued their final warning
for O1OOOOZ September position and trans-
ferred warning responsibility to the JTWC.

After 0100002, satellite fix positions
begen to oscillate east end west of the
dateline. It seems likely that Tropical
Depression 02C may have slowed, or moved
erratically, near the dateline before
resuming a westward track on 2 September.
During this period, a break in the subtropi-
cal ridge was present northwest of Tropical
Depression 02C. Tropical Depression 02C
was forecast to respond to this break by
moving slowly northwestward. However, that
response was never realized, and once the
subtropical ridge strengthened, Tropical
Depression 02C moved west-southwestward and
eventually dissipated over open water.

Fi@te 3-25-1.TIopiealV-bion 02CaX L&5 peak
i.ntenbi.tlj.Th.i.b-imgmwvi&din~o~nti

TmpicdDepRabion 02C
ftaotwm,Ltwab 24 how

ti~~b~t i@&.iuhtdh@eda@vtiw
movenwntwebzhuui @.om.th~ &.i%&ine [312345Zhugub.t
OOES-Webtv.ibuzinwg~, wun.tebyodZheNa.tiona.t
EnuiAonmen.ta.LSateL&te,lkaizand Indomnsti.on
Wwice, Honolulu,Ha@i.i.].
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2. NORTH INDIAN OCEAN IWOPICALCYCLONES

Tropical cyclone activity in the North
Indian Ocean was below normal during 1983.
Only three storms originated in this area as
compared to the annual average of 4.6. A
fourth system, Tropical Storm Kim, moved into

the area from the western North Pacific.
(See Tropical Storm Kim (16W)). Tables 3-6
and 3-7 provide a summary of North Indian
Ocean tropical cyclone activity.

TABLE 3-6. NORTH INDIAN OCEAN

1983 SIGNIFICANT TROPICAL CYCLONES

TROPICAL CYCLONE

1. TC OIA

2. TC 02B

3. TC 03B

CALENDAR NUMBER OF MAXIMUM
DAYS OF WARNINGS SURFACE ESTIMATED

PERIOD OF WARNING WARNING ISSUED WIND (KT) MSLP (MB)

10 AUGUST 1 3 45 985

3 OCT - 4 OCT 2 5 50 990

7 NOV - 9 NOV 3 10 55 980

1983 TOTALS: 6 18

TABLE 3-7.
1983

NORTH
INDIAN OCEAN

JAN FEB MAR—— —

ALL TROPICAL -- -
CYCLONES

1975-1982

AVERAGE l-C-

ASES l--

SIGNIFICANT TROPICAL CYCLONES

APR MAY JON JUL AUG SEP OCT NOV DEC TOTAL—. —— —. —— .—

-- -- 1-11- 3

.1 .8 .5 - - .4 1.0 1.4 .4 4.6

164--3 8 11 3 37

FORMATION ALERTS: Two out of three systems on which Formation Alerts
were issued developed into significant tropical cyclones.

BEST TRACK
DISTANCE
TRAVELED (NM)

461

370

900

WARNINGS: Number of warning days: 6

Number of warnings days with
two tropical cyclones in region: o

Number of warning days with three
or more tropical cyclones in region: o
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TROpICAL CYCLONE OIA (AURORA)

Aurora was first detected on 8 August
using satellite imagery. It appeared as a
loosely organized area of convective
activity in the northern Arabian Sea.
Synoptic data was sparse in the area and
was not useful for intensity estimation.
Dvorak intensity estimates indicated that
maximum sustained surface winds in the area
were approximately 25 kt (13 m/s). This
convective area was monitored by satellite
for the next 24 hours and continued to
appear loosely organized as it moved west-
ward across the Arabian Sea.

On the 9th of Auguati the system
became better organized and appeared to have
formed a coherent surface circulation
(Figure 3-26-l). Dvorak intensity estimates
continued to reflect tropical depression

strength and synoptic data at the time gave
no indication of the presence of a surface
circulation in t,hearea.

The initial warning was issued at
1000OOZ after shipboard surface obse?nations
indicated the presence of 40 kt (21 m/s)
northeasterly winds near Aurora. At the
time, Aurora was approximately 90 nm (167 km)
east of the coast of Oman with evidence of
a strong 35 to 45 kt (18 to 23 mis) south-
westerly monsoon gale area extending to near
its latitude. Aurora moved rapidly onshore
during the subsequent 12-hour period and
dissipated. The final warning was issued at
1018OOZ, just 18 hours after attaining
warning status and less than 42 hours after
its initial detection.

Figww 3-26-1. TI@CUZ Cyc&ne OIA [Auz@z)
[O91O57ZNOAA 7 Vi.41id.Znrzguy).
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TROPICAL CYCLONE 02B

Tropical Cyclone 02B was first detected
on 28 September as an area of weakly organ-
ized convection located near the southern
tip of Burma. Strong upper-level easterly
flow over the system inhibitted the formation
of outflow channels to the northeast;
therefore it moved slowly west-northwestward
over the next four days without increasing
in organization or intensity. The system
eventually moved away from its unfavorable
environment and became a significant tropical
cyclone.

As Tropical Cyclone 02B continued moving
west-northwestward across the Bay of Bengal,
its upper-level environment became more
favorable for development of the system.
Outflow channels became established when the
upper-level easterly flow abated over the
circulation. A TCFA was issued ,at1029Z on

the 1st of October in view of the increased
potential for further development. This
alert was reissued on the 2nd after 24 hours
with no further development. The first
warning was finally issued at 0300002. The
initial warning on Tropical Cyclone 02B was
prompted by satellite imagery which indicated
that the system had intensified significantly
over the past 24 hours with estimated winda
of 45 kt (23 m/s).

The forecast called for continued
west-northwestward movement and slight
intensification prior ,to landfall on the
eastern coast of India. Tropical Cyclone
02B behaved as expected, making landfall
20 nm (37 km) northeast of Vishakhapatnem,
India at 17002 on the 3rd of October. After
making landfall, Tropical Cyclone 02B moved
inland over India and dissipated.

F@.M.z3-27-1. TJWP.&L&C@One 02B namnmi.mum
in@nAi.tghevenIWUAA@t in &wd&tZ (03094gZ
0ctobtiNOA47 vAa.Li.nwuy}.
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TROPICAL CYCLONE 03B

Tropical Cyclone 03B emerged from the
monsoon trough during early November and had
a relatively brief and uneventful life. A
poorly organized surface circulation in the
southern Bay of Bengal had persisted for
several days in the monsoon trough. A weak
upper-level anticyclone centered over the
northern postion of the Bay, placed the
low-level circulation in an environment of
nondivergent upper-level flow which inhib-
ited further development.

The surface circulation remained
poorly organized while moving slowly north-
ward until the 5th of November. At this
tine, it came into superposition with the
upper-level anticyclone which had shifted
southward. Over the hext 24 houcs, satel-
lite imagery indicated the development of
convective banding features which prompted
the issuance of a TCFA at 16002 on the 6th.

The circulation continued to intensify
while moving north-northwestward. The first
warning on Tropical Cyclone 03B was issued
at 14442 on the i’thwhen satellite intensity
estimates reached 35 kt (18 m/s). The lack
of synoptic data in the area prompted JTWC
to rely on intensity estimates from satel-
lite imagery throughout the life of the
cyclone.

After passing the axis of the subtropi-
cal ridge, Tropical Cyclone 03B assumed a
north-northeastward track and continued to
intensify. Maximum intensity of 55 kt
(28 m/s) was reached at 00002 on the 9th.
This intensity was maintained until landfall,
12 hours later, on the coast of Bangladesh
between Chittagong (WMO 41941) and COX*S
Bazar (NMO 41950). Tropical Cyclone 03B
continued moving northeastward after
landfall and dissipated over northern Burma.
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CHAPTER

1. ANNUAL FORECAST

IV - W,JMMARY

VERIFICATION

OF FORECAST VERIFICATION

a. Western North Pacific Ocean

The positions given for warning times
and those at the 24-, 48-, end 72-hour fore-
cast times were verified against the post-
analysis “best-track” positions at the same
valid times. The resultant vector and
right angle (track) errors (illustrated in
Figure 4-1) were then calculated for each
tropical cyclone and are presented in Table
4-1. Figure 4-2 provides the frequency
distributions of vector errors for 24-,
48- and 72-hour forecasts of all 1983
tropical cyclones in the western North Pacific.

for all tropical cyclones in each year, is
shown in Table 4-2 for comparative purposes.
The data used in this table are not to be
confused with that presented in earlier years
where the sample was restricted to tropical
cyclones that reached typhoon intensity end
then had the forecast errors calculated only
for that portion of the life-cycle when the
intensity was greater than 34 knots (last
published as Table 5-1, 1977 Annual Typhoon
Report). A comparison of the results using
the truncated data set and those obtained
for all tropical cyclones can be seen directly
in Table 4-3. The annual mean vector errors

A summation of the mean errors, as calculated are graphed in Figure 4-3.

SEW

POSITION

FIGURE 4-1. Iti@m.tionoii a!kmethodto date.hmine
wc.tm WLOx and hi.ghtang.&EVLWL.

TABLE 4-1.

FORECASTEFXOP.SU3MARY P3R IIIE u2ST2BN NORTH PAcIFIC
SIGNIFICANI TROPICAL CYCM212S OF 1983. (ERRORS IN NM)

UAPJllNG 24-HOlm 48-HOUR 72-HOUR
VECTOR RI ANGLE NR Of VEC3’UR RT ANCLE NR OF W& RI ANGLE NR OF V2CTOR RI ANGLE NR 01
ERROR ERROR NPNGS ERROR =ERROR ERROR VF2JGS ERP.OR ERROR URN(X

lW, 1S SAP.3H 27 18 6 96 86 3

2C ID 02C 36 11 5 168 117 ‘ 276 2,35 I

211. IT 11? 12 8 14 66 S3 10 16S 160 6 21S 204 2

3W TY VERA 14 9 25 72 39 21 131 66 17 187 70 13

4H. 8ZI’ VA2’NE 12 10 14 96 63 11 226 92 7 454 102 3

SW. STY A2BY 11 .9 31 104 EL 47 224 199 43 3KI

w. 1S CAQJEN

307 39

20 12 8 199 105 4

w. m Ben 1> 12 12 323 41 8 212 46 4

w. 1s Don 18 11 23 134 92 19 317 213 13 39s 198 7

9W. TD 09W 21 11 4

10W. TY EL3.2N 1S 11 47 101 60 43 223 123 39 339 178 35

lLw. STY FORREST 13 8 32 97 64 28 224 79 26 366 118 20

12H. Ts GEORCIA 10 7 11 53 27 7 52 18 3

13U. 1S HER22RT 18 11 8 33 24 5 43 29 1

14W. TY IDA LO 6 15 144 S8 11 298 9S 7 516 25 3

15W. IX JOE 13 10 15 86 61 12 I 77 151 8 246 200 6

16w. TS KIH 23 11 3 292 55 I

17w. ‘H LEX 18 11 18 116 69 16 259 156 10 316 137 s

18!4. STY 2U8.CE 19 I& 27 191 134 23 484 240 19 75s 282 15

19W. TS NORRIS 19 15 7 85 53 3

20v. 2’Y ORG+lD 16 10 38 117 M 33 267 164 30 6s9 343 26

21W. ‘n PERCY 21 11 23 173 86 19 409 lM 15 6b0 361 11

22w. TS RU121 1s 8 16 94 S6 11 246 162 7 394 353 4

23(4. TS SPE9RY 33 19 10 149 91 6 343 237 2

2W. TS ‘lKE3Ju 32 16 10 268 1s1 6 572 239 2

ALL FORECASTS, 16 11 665 117 72 349 259 352 258 403 237 187
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TABLE 4-2. ANNUAL MEAN FORECAST ERRORS (NM) FOR THE NESTERN PACIFIC

24-HOUR 48-HOUR 72-HOUR

YEAR VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

1971 111 %4 212 118 317 117

1972 117 72 245 146 381 210

1973 108 74 197 134 253 162

1974 120 78 226 157 348 245

1975 138 84 288 181 450 290

1976 117 71 230 132 338 202

1977 148 83 283 157 407 228

1978 127 75 271 179 410 297

1979 124 77 226 151 316 223

1980 126 79 243 164 389 287

1981* 123 75 220 119 334 168

1982* 113 67 237 139 341 206

1983’ 117 72 259 152 405 237

● The technique for calculating right angle error was revised in 1981; there-
fore, a direct correlation in right angle statistics cannot be made for the
errors computed before 1981 and the errors computed since 1981.

TABLE 4-3. ANNUAL MEAN FORECAST ERRORS (NN) FOR WESTERh NORTH PACIFIC

24-HOUR 48-HOUR 72-HOUR

YEAR ALL TYPHOON* ALL— TYPHOON* ALL— TYPHOON*—

1950-58 170

1959 117** 267**

1960 177** 354**

1961 136 274

1962 1.44 287 476

1963 127 246 374

1964 133 284 429

1965 151 303 418

1966 136 280 432

1967 125 276 414

1968 105 229 337

1969 111 237 349

1970 104 98 190 181 279 272

1971 111 99 212 203 317 308

1972 117 116 245 245 381 382

1973 108 102 197 193 253 245

1974 120 114 226 218 348 351

1975 138 129 288 279 450 442

1976 117 117 230 232 338 336

1977 148 140 283 266 407 390

1978 127 120 271 241 410 459

1979 124 113 226 219 316 319

1980 126 116 243 221 389 362

1981 123 117 220 215 334 342

1982 113 114 237 229 341 337

1983 117 110 259 247 405 384

● For Typhoons only while winds were over 35 kt (18 m/see).

● * Forecast positions north of 35*N were not verified.

108



wESTERN NORTH PACIFIC FORKAST ERRORS
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b. North Indian Ocean these error statistics should not be taken as
representative of any trend. Table-4-4 is

The positions given for warning times the forecast error summary for the North
and those at the 24-, 48- and 72-hour valid Indian Ocean and Table 4-5 contains the annual
times were verified for tropical cyclones average of forecast errors back through 1971.
in the North Indian Ocean by the same methods Vector errors are plotted in Figure 4-4.
used for the western North Pacific, It (Seventy-two hour forecast errors were
should be noted that due to the low number evaluated for the first time in 1979).
of North Indian Ocean tropical cyclones,

TABLs4-4.

FORSCAST ERROR SUMMARY FOR THE NORTH INDIAN OCEAN
SIGNIFICANT TROPICAL CYCLOHSS OF 1983. (ERRORS IN NM)

WARNING 24-HouR 48-HOUR 72-HOUR
POSIT RT ANGLE NR OF POSIT RT ANGLE US OF POSIT RT ANGLS NR OF POSIT RT ANGLE NR O
ERROR ERROR WF.NGS ERROR ERROR WRWGS ERROR ERROR WRWGS ESROR

1. TC OIA 7— 35
ERROR WRNG—— —. — . .

3

2. TC 02B 23 25 5 162 114 1

3. TC 03B 42 21 10 109 35 6 153 67 2

ALL FORECASTS: 38 24 18 117 46 7 153 67 2

TABLE 4-5.

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN

YEAR

1971*

1972*

1973*

1974*

1975

1976

1977

1978

1979

1980

1981**

1982**

1983**

24-HOUR

VECTOR RIGHT ANGLE

232

224 101

182 99

137 81

145 99

138 108

122 94

133 86

151 99

115 73

109 65

138 66

1A? 46

48-HOUR

VECTOR RIGHT ANGLE

410

292 112

299 160

238 146

228 144

204 159

292 214

202 128

270 202

93 87

176 103

368 175

153 67

72-HOUR

VECTOR RIGHT ANGLX

437 371

167 126

197 73

762 404

* The western Bay of Benqal and the Arabian Sea were not included in
the JTNC area ~f respo&ibility until the 1975 tropical cyclone season.

** ‘Thetechnique for calculating right angle error was revised in 1981;
therefore, a direct correlation in right angle statistics cannot be mede
for the errors computed before 1981 and the errors computed since 1981.

110



N

40(

30(

20(

10(

-

—

—

—

—

—

—

-

NORTH INDIAN OCEAN FORECAST ERRORS

YEARLY MEAN

1972 1973 1974 197S 1976 1977 1978 1979 1960 1981 1982 1983

YEAR-T+YEAR VARIABIL IT1’ CAN BE VERY t

RELATIV
INVOLVEI
OF EXTR

w
n

32

\
122

2 19n

LARGE IN THIS IU3GION BECAUSE OF THE
Y IA3W NUMBERS OF FORECASTS
AND THE RESULTANT INFLUENCE‘-1
E VALUES ON THE YEARLY MEAN.

4

IS

t

~ \
145

138
)7

92

$ 1975 1976 1977 1978 1979 1980 l{

FIGURE4-4. A& mwn uectot LMA054 [nml tjOh 0.Xl .tlOpkd

cqctonti h the Not.th Ind.ian (lcean.

171



2.

are

COMPARISON OF OBJECTIVE TECHNIQUES

a. General

Objective techniques used by JTWC
divided into five main categories:

(1) climatological and analog
techniques;

(2) extrapolation;

(3) steering techniques;

(4) dynamic models;

(5) empirical and analytical
techniques

In September 1981, JTWC began to
initialize its array of objective forecast
techniques (described below) on t~e six-
hour-old preliminary best track position
(an interpolative process) rather than the
forecast (partially extrapolated) warning
position, e.g. the 0600Z warning is now
supported by objective techniques developed
from the 00CtOzpreliminary best track
position. This operational change has
yielded several advantages:

*techniques can now be requested
much earlier in the warning
development time line, i.e. as
soon as the track can be approxi-
mated by one or more fix positions
on, or after the valid time of the
previous warning;
*receipt of these techniques is
virtually assured prior to
development of the next warning
*improved (mean) forecast accuracy.

This latter aspect arises because JTWC now
has a more reliable approximation of the
short-term tropical cyclone movement.
Furtherr since most of the objective
techniques are biased for persistence, this
new procedure optimizes their performance
and provides more consistent guidance on
short-term movement, indirectly yielding a
more accurate initial position estimate as
well as lowering 24-hour forecast errors.

b. Description of Objective Techniques

(1) CLIM -- A climatology’calaid
providing 24-, 48- and 72-hour tropical
cyclone forecast positions (and intensity
changes in the western North Pacific) based
upon the position of the tropical cyclone.
The output is based upon data records from
1945 to 1981 for the western North Pacific
Ocean and 1900 to 1981.for the North Indian
Ocean.

(2) TYAN78 -- m updated analog
program which combines the earlier versions
TYFN 75 and INJAH 74. The program scans
history tapes for tropical cyclones similar
{within a specified acceptance envelope) to
the current tropical cyclone. For the
western North Pacific Ocean, three forecasts
of position and intensity are provided for
24-, 48- and 72-hours: RECR - a weighted

mean of all accepted tropical cyclones
which were categorized as “recurvingW during
their best track period; STRA - a weighted
mean of all accepted tropical cyclones
which were categorized as moving “straight”
(westward) during their best track period;
and TOTL - a weighted mean of all accepted
tropical cyclones, including those used in
the RECR and STRA forecasts. For the North
Indian Ocean, a single (total) forecast track
is provided for 12-hour intervals to 72 hours.

(3) BPAC -- A program which
generates 12- to 72-hour forecast positions
based on blending the past motion of the
tropical cyclone with the CLIM forecast
positions. The blending routine gives less
weight to persistence at each succeeding
forecast interval.

(4) XTF@ -- Forecast positions for
24- and 48-hours are derived from the exten-
sion of a straight line which connects the
most-recent and 12-hour-old preliminary
best track positions.

(5) HPAC -- 24- and 48-hour fore-
cast positions are derived by merely
connecting the mid-points of straight lines
which connect these positions on the XTRP
and CLIM tracks, respectively.

(6) CYCLOPS -- An updated version
of the HATTRACK/MOHATT steering program
which can provide geostrophic steering fore-
casts at the 1000-, 850-, 700-, 500-, 400-,
and 200-mb levels. The program can be run
in a modified (includes a 12-hour per-
sistence bias) or unmodified mode applied to
either analysis or prognostic fields. The
program advects a point vortex on a pre-
selected analysis and/or smoothed prognostic
field at designated levels in six--hourtime
steps through 72 hours. In 1983, only the
modified version, in the prognostic hmde for
the 500-mb level was verified; however, JTWC
routinely uses many of the other levels and
modes as operational forecast aids.

(7) OTCM -- (One-way Tropical
Cyclone Model) A coarse-mesh, three-layer in
the vertical, primitive equation model with
a 205 km grid spacing over a 6400 x 4700 km
domain. The model’s fields are computed
around a bogused, digitized cyclone vortex
using FLENOMOCEANCEN Global Bands prog-
nostic fields for the specified valid time.
The past motion of the tropical cyclone is
compared to initial steering fields and a
bias correction is computed and applied to
the model. FLENUMOCEANCEN hemispheric prog-
nostic fields are used at 12-hour intervals
to update the model!s boundaries. The
resultant forecast positions are derived by
locating the 850 mb vortex at six-hour
intervals to 72 hours. In 1983, the OTCM was
requested for each warning; and when computer
resources were available, the OTCM forecast
was normally available to the TDO within one
hour of the requesk.
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(8) NTcN -- (Nested Tropical
Qclone Model) A primitive equation model
with similar properties as the OTCM. The
NTCM differs by containing a finer scale
“nested” grid, initializing on Global Bands
analysis fields, not containing a (per-
sistence) bias correction, and being a
channel model which runs independent of
FLENUMOCEANCEN prognostic fields (not
requiring updating of its boundaries). The
“nested” grid covers a 1200 x 1200 km area
with a 41 km grid spacing which maves within
the coarse-mesh domain to keep an 850 mb
vortex at its center.

(9) TAPT ‘- A technique which
utilizes upper-tropospheric wind fields to
estimate the latitude of initial acceleration
associated with the tropical cyclone’s
interaction with the mid-latitude westerly
steering currents. Further, the technique
provides speed of movement guidelines for
duration and upper-limits, and insight on the
probable path of the tropical cyclone, given
a Prevailing upper-wind pattern during the
acceleration process.

(10) THETA E ‘- An empirically
derived relationship between a tropical
cyclone’s minimum sea level pressure (MSLP)
and (700 mb) equivalent potential tempera-
ture (EIe)was developed by Sikora (1976) and
Dunnaven (1981). By monitoring MSLP and Oe
trends, the forecaster can evaluate the
potential for sudden, rapid deepening of
a tropical cyclone.

(11) WIND RADIUS -- Following an
analytic model of the radial profiles of
sea level pressures and winds in mature

tropical cyclones (Holland, 1980), a set of
radii for 30-, 50-, and 100-knot winds based
on the tropical cyclone’s maximum intensity
and radius of maximum winds have been
produced to aid the forecaster in determining
forecast wind radii.

(12) DVORAK -- An estimation of a
tropical cyclone’s current and 24-hour
forecast intensity is made from interpreta-
tion of visual satellite imagery (Dvorak.
1973) and provided to the forecaster. These
intensity estimates are used in conjunction
with other intensity-related data and trends
to forecast tropical cyclone intensity.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-6 for all weste~
North Pacific tropical cyclones and in Table
4-7 for all North Indian Ocean tropical
cyclones. In these tables, “X-AXIS” refers
“to.techniqueslisted vertically. The eximple
in Table 4-6 compares CY50 to OTCM, i.e. in
the 273 cases available for a (homogeneous)
comparison, the average vector error at
24 hours was 114 nm for CY50 end 105 for
OTCM. The difference of 8 nm is shown in the
lower right. (Differences are not always
exact, due to computational round-off which
occurs for each of the cases available for
comparison).
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“TABLE4-6. 1983ERRORSTATISTICSFOR SELECTSD OBJECTIVETECNNIQDBS IN TNE WFSTERN NORTR PACIFIC OCEAN

24-HOUR FORECAST ERRORS (NM)

24- J’NC RECR STRA TOTL CT50 NTCM OTCM BPAC CLIM XmP HPAC

JTWC 349 117
117 0

RBCR 310 113 310 126
126 13 126 0 NVM8ER X-AXIS

STRA 317 114
OF TECRNIQOZ

299 121 317 133 CASSS
133 18 127 6 133 0

ERROR

TOTL 328 117 309 126 316 133 328 120
120 .4

Y-AXIS
113 -11 117 -15 120 0

ERROR
DIFFSRSNCE

CY50 321 117 293 126 296 132 307 119 321 114 Y-x

114 -1 111 -1.4 111 -20 113 -5 114 0

NTCM 274 119 239 122 248 137 257 122 251 109
161 42 157 35 154 17 161 39 164 54

OTCM 288 118 258 124 260 131 271 119 273 I114 232 162 289 107
104 -13 101 -23 100 -30 104 -13 105 [ -8 101 -59 107 0

BPAC 323 117 292 126 298 133 309 121 301 114 255 161 273 103 323 128
128 11 124 -1 122 -lo 126 6 128 14 127 -33 127 24 128 0

SLIM 341 116 307 126 314 133 325 121 315 114 268 160 282 103
148 32 141 15 144 11

323 128
150 29 150 36

341 148
152 -7 147 44 148 20 148 0

XTRP 341 117 305 126 311 134 322 121 316 115 268 161 282 104 321 128
112 -4 111 -14 108 -24 111 -9 112 -1

337 149 341 112
109 -50 113 9 113 -14 112 -36 112 0

HPAC 337 117 305 126 311 134 322 121 313 114 264 160 280 103 321 128
111 -4 106 -18 107 -25 111 -8 112 -1

337 149 337 112 337 111
113 -46 111 8 111 -16 111 -36 111 0 111 0

48-HOURFORECASTERRORS(NM)

48- ~c RRCR STRA TOTL CY50 NTCM OTCM BPAC
JTwc

CLIM
258 259

STRP NPAC

259

RECR 233
235

BTRA 238
282

TOTL 246
252

CT50 237
318

NTCM 200
251

0

252
-17

259
23

261
-9

260
59

27o
-19

235
236

228
274

235
236

223
321

179
240

236
0

230
44

236
0

239
83

232
7

240
284

240
250

224
321

185
240

284
0

284 248 253
-34 253 0

283 232 248 239 319
38 322 74 319 0

292 192 258 185 326 202 250
-50 250 -7 252 -73 250 0

RECR - RSUJRVER (TYAN 78)
STRA - STRAIGHT (TYAN 78)
TOTL - TOTAL (TYAN 78)
CY50 - CYCLOPS MODIFIFD 500 MB PROG
NTCM - NES’fEOTROPICAL CYCLONE MDOEL
OTCM - ONE-WAY ‘fROPICALCYCLONE MODEL
8PAC - BLENDE2JPERSISTENCEAND CLIM
CLIM - CLIMATOLOGY
XTRP - 12-HOUR.EXTRAPOLATION
HPAC - ME/.NOF XTRP AND CLIM

OTCM 209 262 192 234 193 276 200 245 199 318 166 246 211 202
200 -6o 193 -40 192 -83 201 -44 204 -113 201 -44 202 0

SPAC 241 261 221 236 225 286 233 251 225 326 191 24B 200 200 243 241
241 -19 230 -5 233 -52 237 -13 241 -83 24o -7 237 37 241 0

SLIM 254 261 232 235 237 286 245 254 236 32o 200 249 207 201
261 0

243 241 256 262
249 13 255 -30 262 9 263 -57 274 25 254 53 258 17 262 0

XTRF 252 26o 23o 235 234 286 242\ 253 234 316 198 249 205 201 241 242 253 261
239 -21 234 0 237 -47 238 -14

254 239
242 -73 232 -17 240 39 242 0 240 -20 239 0

8PAC 251 261 230 235 234 286 242 253 234 316 197 25o 205 201 241 242 253 261 253 240 253 211
210 -50 200 -34 205 -79 210 -42 212 -102 215 -33 208 7 210 -31 211 -49 211 -28 211 0

72-HONR FORRCAST ERRORS (NM)

n- JTWC R8CR STRA TOTL CT50 NTCM OTCM BPAC CUM

JTwc 187 405
405 0

MCI+ 171 388 176 359
359 -28 359 0

528A 173 393 169 350 117 418
410 17 404 54 418 0

TOTL 180 402 176 359 177 418 185 389
389 -13 366 7 385 -31 389 0

CT50 171 393 167 364 164 402 172 368 176 522
526 132 533 169 520 117 530 161 522 0

NTcu 149 412 137 348 139 438 146 404 139 540 152 336.
335 -77 325 -22 316 -121 338 -66 336 -2o3 336 0

mm 145 407 139 355 136 412 144 381 142 509 123 337 150 347
344 -62 336 -18 321 -90 343 -37 349 -160 346 9 347 0

BPAC 171 405 163 361 163 417 171 382 163 532 142 332 140 346 176 359
354 -50 334 -26 337 -79 349 -32 350 -181 359 28 349 3 359 0

CLIM 183 405 173 357 175 418 182 388 173 524 150 333 146 346 175 357 188 341
340 -64 319 -37 332 -85 331 -50 333 -190 356 23 319 -25 334 -22 341 0
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TA8LE 4-7. 1983 ERROR STATISTICS FOR SELECTED OBJECTIVE TECHNIQUES IN

24-HOUR FORECAST ERRORS (NM)

THE NORTH INDIAN OCEAN

24- JTWC TOTL NTCM CY50 CY85 OTCM BPAC CLI?i XTRP HPAC

JTWC 10 113
113 0

TOTL 9 114
109 -4

NTCM 00
00

CY50 8 102
273 171

CY85 8 102
157 55

OTCM 6 130
165 35

BPAC 9 114
97 -16

CLIM 10 113
95 -18

xrRP 10 113
135 21

IiPAC 10 113
103 -9

9 109
109 0

00 0
00 0

8 101 0
273 172 0

8 101 0
157 56

6 118 0
165 47 0

9 109 0
97 -11 0

9 109 0
97 -11 0

9 109 0
130 20 0

9 109 0
105 -3 0

NUMBER
o

X-AXIS
OF

o
TECHNIQUE

CASES ERROR

o 8 273
0 273 0 Y-AXIS ERROR

( TECHNIQUE
o 8 273

DIFPSRENCE
a 157

157 -115 157 0

0
0

0 8 273 8 157 6 165 9 97
0 95 -177 95 -61 112 -52 97 0

0 8 273 8 157 6 165 9
0

97 10 95
90 -182 90 -66 92 -72 97 0 95 0

0 8 273 8 157 6 165 9
0

97 10 95 10 135
120 -152 120 -37 142 -23 130 33 135 40 135 0

0 8 273 8 157 6 165 9 97 10 95 10 135 10 103
0 96 -176 96 -60 112 -52 105 9 103 9 103 -31 103 0

48-8ouR PORECAST ERRORS (NM)

. JTWC TOTL NTCM CY50 CY85 OTCM BPAC CLIM XTRP HPAC

JTwc

TOTL

NTCM

CY50

CY85

OTCM

BPAc

CLIM

XTRP

EIPAC

2 153
153 0

2 153
84 -68

00
00

2 153
505 353

2 153
435 282

2 153
304 152

2 153
113 -39

2 153
273 120

2 153
145 -7

2 153

2 84
84 0

00 0
00 0

2 84 0
505 421 0

2 84 0
435 351 0

2 84 0
304 220 0

2 84 0
113 29 0

2 84 0
273 189 0

2 84 0
145 61 0

2 84 0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

2 505
505 0

2 505
435 -70

2 505
304 -200

2 505
113 -391

2 505
273 -231

2 505
145 -360

2 505

2 435
435 0

2 435 2 304
304 -129 304 0

2 435 2 304
113 -321 113 -191

2 435 2 304
273 -161 273 -30

2 435 2 304
145 -289 145 -159

2 435 2 304

J’IWC- OFFICIAL J’IWCFORECAST
TOTL - AN~OG (TYAN 78)
NTCM - NESTED TROPICAL CYCLONE MODEL
CY85 - CYCLOPS MODIFIED 850 MB PROG
CY50 : CYCLOPS MODIFIED 500 MB PROG
OTCM - ONE-WAY TROPICAL CYCLONE M3DEL
BPAC - BLENDED PERSISTENCE AND CLIM
CLIM - CLIMATOLOGY
XTRP - 12-HOUR EXTRAPOMTION
WFAC - MEAN OF XTRP AND CLIM

2 113
113 0

2 113 2 273
273 160 273 0

2 113 2 273 2 145
145 32 145 -127 145 0

2 113 2 273 2 145 2 205
205 92 205 -67 205 60 205 0205 52 205 120 0 205 -300 205 -229 205 -99

115



CHAPTER V - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

1 NAVENVPREDRSCHFAC RESEARCH

TROPICAL CYCLONE HAVEN STUDIES

(Brand, S., NAVENVPREDRSCHFAC)

Tropical cyclone haven studies are
being developed for 22 ports and harbors in
the Atlantic and Gulf of Mexico, and being
published in the Hurricane Havens Handbook
for the North Atlantic Ocean
(NAVENVPREDRSCHFAC Technical Report 82-03) as
available. In addition, Pearl Harbor is
presently being evaluated as a hurricane
haven.

THS NAVY TWO-WAY INTERACTIVE NESTED TROPICAL
CYCLONE MODEL (NTCM)

(Fiorino, M., NAVENVPREDRSCHFAC)

1983 was the first year the CY205

version of the N1’CM went into operational

evaluation (OPEVAL). Results in WESTPAC were
significantly better than for the 1982 OPEVAL
version that was run on the CY175. We have
further demonstrated that the NTCM, and
other dynamic models, are capable of pro-
ducing better forecasts than climatology-
persistence aids, particularity for the long
range (48-72 hours) and the general track.
However, the model’s performance on very
large storms, like supertyphoon Abby, has
forced us to consider expending the fine mesh
so that the tropical cyclone circulation is
always contained within the high-resolution
grid.

We will experiment with the bias-
corrector technique that forces initial model
storm motion to be the same as that observed.
We anticipate significant improvements in
short term (12-24 hours) skill as well as for
the longer term. We will also test time-

dependent boundary conditions, after the bias
corrector has been implemented. Monitoring
of the performance of the CY205 NTCM in the
southern hemisphere will continue.

TROPICAL CYCLONE OPTIMUM FORECAST AID

(Tsui, T., NAVENVPREDRSCHFAC)

A comprehensive review of the perfor-
mance of all JTWC objective tropical cyclone
forecast aids shows that during 1979-82 the
“one-way tropical cyclone” model (CITCM)has
the best overall performance. The “nested
tropical cyclone” model (NTCM) has the

superior track prediction ability, while the
OTCM has the best speed of tropical cyclone
movement forecast. The blend of climatology
(CLIM) and persistence (XTRP) is still a good

objective aid.

Through experiments, two alternate
objective aids are suggested, One; JTWC
forecasters are recommended to use NTCM as a
track forecaster and to use one statistical
aid’s output as the guide of the speed
forecast. This statistical aid’s forecast
track should be closest to the NTCM track.
Two; the blending of the CLIM and the XTRP
is recommended to be 1:3, 2:2, 3:1 for the
24-, 48-, and 72-hr forecast respectively.

TROPICAL CYCLONE OBJECTIVE FORECAST
CONFIDENCE AND DISPLAY SYSTEM

(Nuttall, K., System and Applied
Sciences Corp., Tsui, T.,
NAVENVPREDRSCHFAC)

The system has been installed on FNOC
operational computers at the end of 1983.
Forecasters zt JTWC now can-issue one single
AR()command to activate up to 12 objective
tropical cyclone forecast aids. The results
of the activated objective aids will return
to the system for coordination for dissemi-
nation of the forecast guidance and the
display graphics; and for archival of all
objective aid forecasts. The system is also
capable of processing JTWC’s official fore-
casts and best track information; and can
be applied tc western North Pacific, Indian
Ocean, and Southern Hemisphere regions.

A weighted combined tropical cyclone
forecast composed from all available objec-
tive aids is issued upon each combined ARQ
request. The weights of the combination are
reduced from the past (1979-82) performance
of the aids.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FORECASTS

(Cook, J. and T. Tsui, NAVENVPREDRSCHFAC

Results from a recently completed study
show the usefulness of a newly developed
objective spiral analysis technique as a
forecasting aid. Algorithms using persist-
ence and derived spiral parameters show
significant skill at estimating current in-
tensity and in making 12 hour intensity fore-
casts. The 24 hour intensity forecasting
skill is only slightly better than persist-
ence. This nowcasting skill is unique
because of the stand-alone nature of the
SPADS based method.

Also under investigation is a method of
studying the relationship of cyclone inten-
sity and cloud patterns in quasi-Lagrangian
coordinates. Satellite images of tropical
cyclones are rotated and correlated with
various intensity parameters.
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SYNOPTIC TROPICAL CYCLONE INTENSITY
FORECAST

(Gray, W., Colorado State University)

Extensive investigation on tropical
cyclone intensity change characteristics is
now underway. The study will include:
(1) individual case analysis tropical
cyclone intensity change with FGGE year and
JTWC hand analysis and (2) rawinsonde com-
posite analysis of groups of cyclones
experiencing rapid, moderate, weak and nega-
tive intensity change. The goal of this
study is to develop practical empirical
relationships for cyclone intensity change
which can be used in an operational forecast
environment such as exists at JTWC.

TROPICI+J.ICYCLONE INTENSITY FORECASTS USING
THE VERTICAL WIND SHEAR

(Cook, J., and T. Tsui, NAVENVPRDRSCHFAC)

A study of the relationship of tropical
cyclone intensity to the large-scale vertical
wind shear is currently underway. The data
being used are various combinations of the
radially averaged vertical shear of the
Global Band zonal-wind component for all the
western North Pacific tropical cyclones from
1974-81. The wind shear parameters will be
related to cyclone intensity by using linear
regression techniques.

TROPICAL CYCLONE STRIKE AND WIND
PROBABILITIES

Tropical cyclone strike and wind proba-
bility is a method for determining up
through 72 hours that a tropical cyclone
will affect geographic points of interest to
the user. Applications presently being
developed, tested and implemented for the
western North Pacific, and North Indian
Ocean, western North Atlantic, and Gulf of
Mexico include: strike/wind probabilities
and geographic depictions; optimum track
ship routing (OTSR) aids: HP-9845/Tactical
Environmental Support System (TESS) software
for shipboard environmentalists and decision
makers; terrain adjusted probabilities; and
condition setting aids.

STATISTICAL TROPICAL CYCLONE FORECASTING
AIDS FOR THE SOUTHERN HEMISPHERE

(Keensn, T., Bureau of Meteorology,
Australia)

Various statistical techniques are
being tested for use by JTWC in the southern
hemisphere. Australian schemes using mul-
tiple linear regression, eigenvector and
discriminant analysis of past track data and

synoptic data, are being run on 82/83 storm
data over the JTWC area of responsibility.
In addition, a technique incorporating both
geographic and track orientated prediction
schemes is being developed using the FNOC
Global Band fields as the developmental data
base.

3, PUBLICATIONS

Allen, R.L., 1984: COSMOS : CYCLOPS Objective
Steering Model Output Statistics.
Proceedings, 15th Technical Conference
on Hurricanes and Tropical Meteorology.

COSMOS, a new objective aid used in
forecasting the movement of western North
Pacific tropical cyclones, is presented. The
aid accepts CYCLOPS forecasts at the 850,
700, and 500 mb levels and produces its own
forecast based on a statistical analysis
of the past performance of CYCLOPS. The
design of COSNOS as well as the results
of the statistical analysis are presented.
Verification of COSMOS during the first
eight months of 1983 indicates that the
technique may be an improvement over other
techniques currently available at JTWC.

Weir, R.C., 1984: Predicting the Acceleration
of Northward-moving Tropical Cyclones
Using Upper-Tropospheric Winds.
Proceedings, 15th Technical Conference
on Hurricanes and Tropical Meteorology.

Inconsistent forecasting of the acceler-
ation of northward-moving tropical cyclones
entering the domain of the mid-latitude
westerlies has been a long-standing weakness
in tropical cyclone forecasting. The tracks
of tropical cyclones traversing a relative
high-density data area of the western North
Pacific have been analyzed to verify the
acceleration phenomenon, and to correlate
the movement with features of the upper-
tropospheric wind field. The resultant
forecast technique is described and the
results obtained with its use during the
1982 tropical cyclone season in the western
North Pacific are presented.

Weir, R.C., 1983: Tropical Cyclones Affecting
Guam (1671-1980).
NAVOCEANCOMCEN/JTWC TECH NOTE 83-1.

~ update of a previous paper (Holliday,
1975) which presents a climatology of
tropical cyclones passing within 180 nm of
Guam for the period 1948 to 1980. A review
of all typhoons of the 1600’s is included.
The survey encompasses the frequency,
behavior, meteorological effects and
descriptive chronicles of Guam tropical
cyclones. The major emphaeis is on the period.
since World War II.
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BEST TWICK l@RNING 24 HOUR FORECIJST
ERRORS

4S HOUR FOREC@ST 72 HOUR FOREC9ST
ERRORS

fQfia/NR POSIT WIND POSIT
ERRORS ERRORS

IJIHD DST WIND POSIT WIND DST WIND POSIT WIND DST WIND POSIT
e6i9elez

WIND DST WIND
5.9 136.3 15 E.0 B.a EI. -9. a. a.o B.B B. -B. B. 8.o EI.EI B. +. a. O-E a.B B, +..

E161906Z 6.4 135.6 15 8.0 8.EI B. -EI. 0. 0.B a.E 6. -E. EI. @.@ 8.0 6. -8. B. B.E tI. B
6619122 7.e 134.9 15 a.a F1.a cl. -El.
D6191ez 7.4 134.1 15 E1.a 0,0 El. -El.

B. 0.8 0.0

E1621i0aZ 7.B 133.3 15 8.0 E.eI B. -0.
B62E06Z 7.9 132.3 15 8.8 B.EI E. -0.
0628122 8.1 131.2 15 EI.0 EI. B 8. -0.
B626 lEZ 8.3 130.2 1!5 8.EI EI. B E. -@;
t16210CIZ 8.6 129. EI 15 B.8 B.B E. -8.
6621862 6.S 127.8 2EI E.EI B.EI E. -a.
B62 1122 9.3 126.3 25 R.@ e.a 8. -B.
6621182 9.9 125.0 25 8.0 0.0 E. -8.
Ei622E10Z 10.4 123.3 2a 6.B B.@ E. -B.
6622062 11.4 121.7 15 EI. O EI. a B. -8.
B62212Z 12.2 12E.4 15 0.0 FI. O B. -Et.
Ei62218Z 12.7 119. EI 28. B.0 B.EI @. -8.
B6230EiZ 12.7 117.5 15 E.EI EI.EI 6. -E.
E162396Z 12.8 116.3 15 B.a 5i.E! 0. -B.

-0.
-0.

6623122
8623182
E1624BLIZ
8624E16Z
6624122
6624182
B625EIEZ
8625062
Ei62512Z
0625182
E626EIEZ
B62606Z

12. e 115.3
12.8 114.3
12. S 113.2
12.9 112.2
13.6 111.6
14.3 111.1
15. B 110.6
15.7 109.9
16.2 169.2
16.4 16S.2
16.7 167.3
16. B lfi6.4

28 8.0 0.0
25 EI.Ei EI.B
25 EI.EI 8.E
30 0.0 0.0
30 0.B 0.0
30 14.B 110.8
30 15.2 110.5

0.
a.
0.
B.

3::
30.

35 15.6 lEi9. B 35.
35 16.3 109.5 30.
3a 17.4 1B9.E+ 25.
25 16.5 107.3
15 0.B 0.0

25.
0.

-0.
-0.
-0.
-B .
-8.
35.
13.

B.
16.
?6 .

:::

0. 0.0 B.B 0.
0. 0.0 0.0 %.
e. e.e O.B E.
0. B.B E.B E.
0. E.e e.a B.
0. B.B 0.B 0.
B. B.B 0.8 B.
0. B.@ B.B 8.
0. 0.0 0.0 0.
B. Ei.6 B.0 E.
e. B.e E.o 8.
a. 6.0 B.e B.
El. B.e E.El B.
8. B.B O.B E.
8. B.e 8.B B.
B. B.0 0.0 B.
0. 0.0 EI. B 0.
B. B.0 Et. t! 8.
B. E.21 EI. B E.
a. EI.EI a.e a.
a. 0.0 a.e a.
8. lB.1 18B.B 35.
a. 17.9 107.7 35.
a. 18.2 1B7.5 45.

-5. a.a a.n a.
-5. a.0 a.o 0.

B. B.@ B.B B.
0. a.o a.0 0.

-B .
-B .
-a.
-B.

:::
-a.
-a.
-a.

:::
-a.
-0.
-0.
-B.
-0.
-a.
-a.
-8.
-0.
-a.

1B3.
76.

1B5.
-0.
-0.
-0.
-B .

B. a.e a.e a.
a. a.a a.0 a.
0. a.a FY.B a.
a. a.0 a.e a.
0. a.0 a.e a.
a. a.0 a.t3 a.
0. a.e a.0 a.
e. 0.0 a.a a.
e. a.n a.a e.
a. a.a a.a a.
a. a.0 B.E 0.
B. a.a e.a a.
a. 0.0 a.a 9.
a. 0.0 B.a B.
a. 0.0 0.a a.
a. a.a 63a e.
B. a.0 a.a e.
a. 0.8 0.a e.
a. a.0 o.a a.
6. a.a o.a a.
a. a.a a.e a.
5. 0.0 a.a a.

IB. LI. B O.@ 0.
3a. a.a B.B B.

0. a.a 0.a a.
a. B.a B.B e.
B. O.E B.8 Et.
8. e.a a.a a.

-a.
-a.
-0.
-B .
-0.
-El .
-0.
-0.
-0.
-0.

-a.
-0.
-0.
-a.
-a.
-0.
-a.
-El .
-0.
-a.
-0.
-a.
-a.
-0.
-a.
-a.

WI- FORECRSTS _7WHOONS liIiILE OVER 35 KTs
LRNG 24-HR 4B-HR 72-HR kl?NG 24-HR 4B-HR 72-NR

9VG FOREC!AST POSIT ERROR 27. 94. El. 0. B, B. 0. a.
!WG RIGHT FINGLE ERROR 1S. S6. 0. B. 0. e. e. a.
lWG INTSNSIIY tllGNITUDE ERROR 2. 15. 0. El. a. a. 0. a.
9VG INTENSIIY BIQS -2. 15. a. 0. a. a. 0. a.
NUmER OF FORECQSTS 6 3 a 0 a B 0 a

D ISTFINCE TRIWELED BY TROP lCAL CYCLONE IS 194. NM

tWERIJGE SPEED OF TROPICAL CYCLONE IS 11. KNOTS

TROPIC12L STORM SQRIIH
FIX POS 1TIONS FOR CYCLONE NO. I

SMELL 1’7S F 1X55

FIX TIPIS FIX
NO. (z) POSITION !ACCRY DVORIIK CODE

*1
2
3

*4
5
6

*7
*B
*9

i7aaaa
iB2B25
19061a
192146
2i3aaaa
20t7i3a0
2BE155B
2BiEtB7
20i2B0

6.5N 13B.5E
5.3N 136. SE
6.lN 136.4E
7.BN 135. S!E
7.9N 133.2E
7.9N 132.4S
9.5N 132. SYE
9.5N 131. lE
9.4N 131.lE

PCN 6 wt.ad.e
PCN 4 Ta.5/B.5
PCN 5 T1. B/l.@
PCN 6 Ta.s/a. s /sa.0a5HRs
PCN 6
PCN 6
PCN 5 T1. EV1.6 /DCt.5/C18HRS
PCH S
PCN 6

COt?ENTS

INIT OBS ULCC FIX
INIT OBS

ULCC FIX
ULCC FIX

a. e.a
a. e.a
0. e.a
a. a.a
a. a.a
a. B.a
a. a.e
a. ci.a
a. B.a
a. a.a
a. a.a
a. e.a
0. B.a
a. a.a
a. a.o
a. a.e
a. a.e
a. EI.EI
a. B.B
a. a.e
B. 0.0
a. a.0
B. B.B
B. 0.0
a. a.e
EI. B.B
B. %.0

0.0
e.a
a.a
B.a
0.0
e.a
0.a
a.o
a.a
0.0

M
a.a
a.0
a.0
a.a
a.B
8.B
a.e
a.0
a.o
B.B
0.0
B.B
a.0
0.0
a.e

SITE

PGN
PGTW
RPM
PGTIJ
PGTIJ
PGTw
PGTLI
PGTw
PGTW

a. -a.
e. -a.
a. -a.
El. -B.
B, -a.
0. -a.
a. -a.
a. -a.
a, -@.
a. -a.
a. -B.
a. -B.
a. -0.
a. -e.
a. -e.
a. -0.
a. -a.
a. -a.
0. -a.
0. -a.
0. -a.
e. -a.
a. -El.
0. -a.
e. -a.
0. -B.
B. -a.
B. -a.
e. -B.

B.
B.
a.
B.
a.
B.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
a.
0.
a.
a.
a.
a.
a.
B.
El.
a.
a.
a.
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* lB
* 11

* 12
* 13

14
15
16
17
lB
19

* 20
21

* 22
23
24
25
26
27
28
29
38
31

* 32
33
34
35
36
37
38
39
40
41
42

*43
44
45
46

201600
201800
202125
210000
210300
211208
211600
211s00
2121e0
220000
220300
230000
230300
24DEEfB
24Q30B
24B6BB
24D651
2489BB
241200
2416B0
241808
242100
242323
258BBE
25BB41
25B30B
25B6BB
25BE2B
250900
25114
251140
251200
251600
251000
252100
2523B2
260008

9.6N 130.4S
9.4N 130.5E
9.5N 13B.lE
9.9N 128,4S
B.lN 12E.8E
9.9N 125.6E
9.BN 125. IE

lB. BN 124.6E
lB, BN 124.lE
lEI.5N 123.9E
IE.6N 124.2E
13. BN 117.5E
14.2N 116. BE
13.3N i13.2E
13.2N 112.9E
13.3N 112.4S
13.4N 113.4s
13.9N 111.7E
14.3N lli.6E
14.6N 111.EIE
14.6N llF1.5E
14.5N llEI.3E
15.5N 111. SE
15.lN 11O.9E
15.6N 111.lE
15.2N llEI. BE
15.6N 1C19.9E
16. BN 1219.8E
15.5N 1E19.6E
16.4N 109.3E
i6.3N lE19.SE
16.4N lCIB.7E
16.7N lBB.BE
16. BN 1E17.2E
17.3N 107.4S
16.5N 1B7.2E
16.6N 1B7.2E

PCN 6
PCN 6
PCN 5
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 3
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 4

T1. W1. B ~Ei.5/16.HRS

TB. B4. B

TB. Ev21. EI /S~. EIZ4HRS
T1.5/l.5-/TJl.5filHRs

T2. W2.EI

T1 .5/1.5 /SB.8/12HRS

T1.5/2. B-/lJEl.5/l4HRs
T1 .5/1 .5-AEI. W12HRS
T1.5Z. B-AJEI.5/16HRS

TI .5A2. B-/W .5Z25HRS

71 .5/1 .5-ZXI. EV16HRS

T1. WI.6

ULCC FIX
ULCC FIx
ULCC FIX
LILCC FIX

ULCC FIx
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX
INIT DBS
ULCC FIX
LILCC FIX

ULCC FIX

ULCC FIX
ULCC FIX

ULCC FIX

PGTLJ
PGTLI
PGTW
PGTW
PGTLI
PGTW
PGTIJ
PGTW
PGTw
PGTW
PGTW
PGTW
PGTW
PGTLI
PGTLJ
PGTW
RPM(
PGTW
PGTIJ
PGTIJ
PGTW
PGTw
RPtl(
PGTIJ
RPtU
PGTLJ
PGTLI
RPM(
PGN
RPfW
RODN
PGTw
PGTLJ
PGTW
PGTW

IN IT OBS Em LLCC RODN
Em LLCC PGTW

9 IRCR9FT F 1%S

FIX TIPE FIX FLT 7eeta 08s tmx-sFc-uiD mx-FLT-L4t-wD IICCRY
NO. (Z)

EYE

POSITION
EYE OR IEN-

L%l.,
EYE TEPP (Cl IISN

HGT mLP KL/BRGmNG DIRAELMRGfiNG NfiVfiT SHFIPE D 191WWIT 10N OUT/ IN/ DP-’’SST ND.

1 21 LIB25 8.4N 129.EE lSQEFT lElL19 15 23B 80 138 16 B7EI 3e lB lB +26 +25 +24 2S 1

NOTICE - THE RSTER ISKS (*) IND ICflTE F 1X3 UNREPRESENTATIVE FIND NOT USED FOR BEST TRf$CK PURPOSES.

119



BEST TRRCK MRN ING 24 HOUR FORECRST 4S NOUR FORECFST 72 HOUR FDRECRST
ERRORS

m/DFWHR
ERRORS ERRORS ERRORS

POSIT WIND POSIT WIND DST hlIND POSIT WIND DST WIND POSIT ldIND DST WIND POSIT WIND DST WIND
L17E1912Z 11.4 127.4 2S 6.0 e.0 0, -B. 0. %.8 0.0 B. -R. E. 6.0 8.EI El. -B. 9. 0.9 0.0 9. -8. 8.
0769162 12.4 125.3 25 8.0 B.O B, -B. 0. LI. EY tl.E 0. -8. t!. B.O 8.0 E. -f!. B. 6.E! e.Ei 0. -0. El.
B7MEMZ 12.8 123.3 25 B.21 B.8 0. -8. 0. EI.6 O.R 8. -8, B. L1.0 9.0 0. -B. B. 0.e 0.0 B. -0. 8.
Bi’lE@6Z 13.3 121.6 3Cl tl.0 R.B R, -0. 0. EI. B @.B a. -B. f). 0.8 EY.B El. -Et.
B71B12Z 13.6 126.2 30 13.9 119.6 35. 39. 5. 15.8 114.9 45. 53.

8.. 6.6 E1.B e, -B. e.
-28. 17.6 110.3 45. 133. -10. 1s.9 167.7 35. 2a4. 5.

0718182 13. B 118.9 = 13.9 116.9 45. 6. -5. 15.5 113.5 6B. 91. B. 17.3 169.2 45. 178. ‘5. 19.3 186.9 35. 226. M.

a711a0Z 14.4 117.7 60 14.3 117.6 60, B. B. 16.S 113.2 SB. 48. Za. lE.3 leS.6 65. 177. 3a. 21.B 8.9 6. -El. 6.
8711a6Z 15.1 116.? 6a 15.1 116.5 60. 12. e. 17.4 111.9 6a. 75. 5. 19.7 la7.9 sa. 287. 2a. 0.0 0.0 a. -0. a.
0711122 15.6 11S.8 65 15.6 11S.9 65. 6. B. 17.6 112.2 7EI. 29. 15. 19.a la9.2 5e. 137. 28. a.a e.e EI. -e. a.
a7illEZ 16.2 114.9 6a 16.3 114.8 65. 8. 5. ie.2 111.2 7e. 51. 2a. !9.7 mB.1 5a. 157. 25. B.e a.a e. -0. e.
0712a0Z 16.8 t13.9 6a 16.7 114.0 60. 8. B. 16.7 ila.3 5e. ut. 15. a.e a.e a. -a. e. a.e e.a a. -e. a.
0712B6Z 17.3 113.2 55 17.3 113.2 6Ei, 0. 5. 19.6 199.7 58. 92. 2e. e.a B.e a. -a, a. E1.e E1.Ei e. -B. e.

a71212Z 17.9 112.6 55 18.3 112.1 55. 37. a. 2a.7 la9.2 40. 84. iB. 0.0 0.6 a. -0. a. e.e B.El B. -E. e.
B7121BZ le.6 112.0 50 1S.7 112.0 4S. 6. -5. 21.9 111.3 25. 66. a. B.O a.8 a. ‘B. a. 8.EI B.21 a. -0. a.
B7130Bz 19.4 hi. s 35 19.5 111.5 40. 6. 5. e.a a.e a. -a. B. e.a a.e 8. -0. a. a.a 0.8 E. +3. B.
0713062 20.2 111.2 30 20.2 lil.~ 3S. 11. 5. CI.O B.B E. ‘a. B. B.8 B.@ 8. ‘a. 0.0 0.0 0. -0. 0.
0713122 2Li.aila.7 3B 21.B 1121.6 38. 13. B. E1.a a.a O. ‘B. B. 8.8 B.a @. ‘a. ~: 6.B a.Ei B. -B. B.
a7131SZ 21.3 llB.3 25 21.3 il@.3 25. 8. 0. 21.O a.~ 8. -B. 0. 9.0 B.B 0. ‘0. a. 6.9 a.B B. ‘B. 8.

QLL FORECflSl% TYPHOONS MILE OVER 35 KTS
WRNG 24-HR 4B-NR 72-HR IJRNG 24-HR 4S-HR 72-HR

IIVG FORECAST POSIT ERROR 12. 66. 165. 215. la. 6B. 163. a.

PM RIGHT ANGLE ERROR 8. 53. 160. 204. 6. 4S. 156. e.

w INWNSIrf thGNITUDE ERROR 3. 13. lB. 6. 3. 14. 15.

FM lNTENSIV BIIW3 9. 13. 6. 1. B. ::
1:. 19

5.

NUtEER OF FORECASTS 6 2 10 7 3 a

DIST61NCE TMVSLED BY TROPICflL CYCLONE 1S 12a6. Nn

fW/ERfIGE SPEED OF TROPICAL CWLONE IS 12. KNOTS

TYPHOON TIP
FIX POSITIONS FOR CYCLONE NO. 2

SIITELL ITS F 1=S

FIX T1rE FIX
NO. (Z) POSITION llCCRY DWRIIK CODE COITENTS SITE

1 0Ba911 9.5N 132.4S PCN 6
2 0s i2a0 9.3N 131.9E PCN 6
3 @B2151 11. BN 138. OE PCN 5

PGTLI
PGTIAI
PGTw
PGTw
PGTW
PGTW

4 t19a80R 10.7N 129.5E PCN 6
5 09E13aEI i@.8N 129.2E PCN 6 ra. ad. e
6 @9a6ElB 10.9N 129. lE PCN 6
7 090900 11. ON 12S.3E PCN 6
e a9128B 11.lN 127.6E PCN 6

INIT OBS

ULCC FIX
ULCC FIX
lNIT BBS

PGTLJ
PGTu

091600
09ma0
092100

11. SN 126.2E
12.3N 125.6E
12.5N 125. aE
12. BN 122.6E
12.9N 122.7E
12.9N 122.5E

PCN 6 T1 .5zl.5-
PCN 6
PCN 6
PCN 5 T1.5/l.5
PCN 4
PCN 4 T2.5=.5+@l.a/llHRS
PCN 4
PCN 6
PCN 3
PCN 4
PCN 6 T4. Ev4. E /31 .5z13HRS
PCN 6

PG-nll
PGTLJ
PGTbl
RPm
PGTW
PGTLI

12
13

092130
mama

INIT OBS

14
15
16
17
16
19

iae3ea
ma6aa
1ea9a0
iOlOia
1012aa
101600
10IBBO

13.3N 121.4S
13.lN 121.lE

PGTIJ
PGTIJ

13.4N 12Et.9E
13.5N 12a.8E
13. BN 119.4S

PGTW
PGTIJ
PGTw
PGTL!
RODN
PGTW
RPm
RODN
RPfu
PGTw
PGTLI
PGTw
PGTw
PGTw

2a
21
22

13. BN 119.lE
13.7N llB.lE
13. SN ilB.3E
14.2N llB. BE

101942
i02iaa

PCN 6
PCN 6

23 1022.50 PCN 5 T3. ea.a ml.5A?5HRs
INIT OBS24 182357 14. aN 117.6E PCN 3 T3. S4.5

25 102357 14.4H 117.3E PCN 3
26 llB6aa 14.6N 117.5E PCN 4
27 110300 14. RN 117.3E PCN 4 13.5n.5-/Dl .a/llHRs
2B lla644 15.4N 116.6E PCN 3
29 lla9ElEI 15.5N 116.4S PCN 4
39 111856 15.6N 115.9E PCN 4

EXP LLCC
EW LLCC
EkP LLCC

120



T4.E/4.El-&O.SI/13HRS31
32
33
34
35
36
37
3e
39
‘la
41
42

2
4s
46
47
4s
49
50
51
52
53
54

FIX
NO.

1
2
3
4
5

FIX
No.

1
2
3
4

FIX
NO.

:
3

111608 16. lti 115.2E
16.5N 114.6E
16. ON 113.8E
16.9N 114.2E
16.7N 114.42
16.6N 114. EIE
16. GN 114. lE
16.8N 113.9E
17.3N 113.3E
17.2N 113. EIE
17.6N 112.8E
lE.EIN 112.7E
17.9N 112.6E

PCN 4
PCN 6
PCN 5
PCN 6
PCN 3
PCN 3
PCN 3
PCN 4
PCN 4
PCN 6

PGTW
PGTIJ
RODN
PGTW
RPFU
RODN
RPFK
PGTLJ
PGllJ
PGTW
PGTIJ
RPm
PGTL!
PGTIJ
RODN
RPIU
PGTIJ
PG?LI
PGTW
PGTW
RP?U
PGTW
PGIW
PGTw

111008
111929
t 12100

ULCC F tX

112229
112315
112335
12EmElB
120300
120600

T3. El/3.5 /LJFi.5n3HRs
T4. 0/4. B /D8 . 5/7!4HRS E* LLCC
T3. e=.5 AJ3.5~4HRS E* LLCC

T4. e/4. El-AEl. El/l lHRs
E)@ LLCC

EXP LLCC
T3 . 8A .5 /5B .O/BSHRS EW LLCC

ExP LLCC

128632
120632
120900
121200
121209

PCN 3
PCN 3
PCN 4
PCN 4
PCN 5
PCN 5
PCN 4
PCN 4
PCN 3
PCN 4
PCN 3
PCN 4
PCN 4
PCN 4

16.2N 112.2E
17.3N 111.3E

121215
1216S0
12imm
121917
122100
1222BB
130000
130300
i306B0

17.9N 112.3E
lS.5N 112. lE
19.7N 112.lE
19. IN 111.5E
19.3N 111. SE
19.4N 111.5E
19.5N 111.5E
19.7N 111.4S
20.BN 111.3E

n.5a.5 AJJ1.5/13HRs EW LLCC
EW LLCC
EW LLCC
E)@ LLCC

T2.5~. EI-ASI.5Z4HRS EW LLCC

Tl.5Z2.5-
EXP LLCC
INIT OBS
EXP LLCC

II IRCRFIFT FIXES

TIP3Z
(z)

F 1X
POSITION

FLT
LW-

78B~ OBS IWX-SFC-LND PWX-FLT-LW-LND
HGT t?SLP tEL~RG~NG D IRAEL=RG4?NG

FICCRY
NRV/TtZT

EYE EYE OR I EN-
SHRPE DIIV’V7TITION

EYS TEI’F CC)
OUT/ lN/ DP&ST No.

2
3
3
4
4

110030
i 1863s
111105
1121!32
120044

14.5N 117.7E 7aEItB 2977
15.4N 116.4S 7EEIrE 293S
15.5N 116.lE 7EOrB 2921
16.5N i 14.2E 7EiEIrB 2934
17.8N i13. BE 7MIr8 2931

9B4 78 S190 25 1?8 69 lIEI
6B 030 74 12a 70 62EI

97? 70 a90 4 BBB 54360
9B 1 5EI B2e 38 130 65 @2B

Bfl 17B 13 E50 64276

38
21

E
28

10 5 CIRCULAR 2FI
55

+14 +1? + 9
+15 +17
+14 +20
+13 +Ie +13
+14 +ie +11

55 CIRCUL6)R 3B
15 5 CIRCULRR 2B
10 15

RRD9R Sxti
COITENTS POSITION L?t3 NO.

Tilt
(z)

FIX
POSITION RRDIIR RCCRY

EVE EYE RIIDOB-CODE
SHfWE DIRM IVSIMR TODFF

lEIEW /////
1E91/ S2S03
lB93/ 53912
2//// 531eB

EYE 70 PCT C IR OPEN NW 16.3N 12FI.6E 9s321
EYE 6t3 PCT C IR OPEN NW 16.3N 12EI.6E 90321

EvE 69 PCT CIR OPEN N 16.3N 12a.6E 98321
2a. aN ila.3E 59758

1 Ieaaa
lialaa
i la2aa
13a3sa

14. IN 117.5E LPND
14.2N 117.2E LRND
14.4X 116.9E LQND
19.9N iiO. EE Lf)ND

SYNOPTIC FIXES

TIrE FIX IHTEHS ITY NE9REST
(z) POSITION ESTIMWS DW7R (NM) COttEN1’S

lama 13.4N llB.5E a45 825 SHIP OSSERVRTION PRESSURE EST. 995 tB
13a98a 29.6N 116.eE e3e e3a Lm 5975B
1315ea 21. SIN lla.3E @25 a3a IJMI 59642

NOTICE - THE IWTERISKS (*) IHDICFWE FMIS LWWEFRESENIWTIW FIND NOT USED FOR BEST TRRCK PURPOSES.
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Ei=l
BSST TRSCK l@RNING 24 HOUR FOREC8ST 4S HOUR FORECFIST

ERRORS ERRORS
72 HOUR FORECllST

ERRORS
POSIT WIND POS 1T

ERRORS
WIND DST WIND POSIT WIND DST WIND POSIT WIND DST IJJIND POSIT WIND DST WIND

9.5 146.2 28 8.0 B.O El. -B. B. 6.(3 B.0 8. -0. 0. 0.0 0.0 B. *B. 0. 0.0 0.0 8. -0. 0.
9.0 145.4 20 E1.El 0.e B. -8. E. B.E B.B 8. -8. a. 0.0 0.R B. -8. a. 6.0 6.0 e. -o. B.
E.5 144.6 2a 0.6 0.8 0. -e. B. 8.0 8.@ B. -EI. B. 6.6 B.B E. -0. 8. e.e @.EI e. -e. B.
B.4 143.3 20 e.B a.0 0. -B. 0. 0.0 0.0 a. -B. B. O.B a.6 E!. -a. B. 6.8 EI.B e. -8. 8.
9.8 i42.a 2s E1.a 0.0 e. -e. El. B.B a.e e. -a. El. @.El e.e a. -El. 0. e.e 0.0 e. -El. g.
9.3 14B.EY 25 B.9 0.8 E. -8. 0. a.B C1.e 0. -0. B. B.a B.@ B. -B. R. B.B B.EI B. -e. e.
9.4 13S.1 25 6.0 E.8 B. -B. E. 0.6 B.B 8. -a. B. 6.6 0.6 6. -0. 9. 8.E a.B E. -B. 0.
9.7 136.6 25 0.0 8.0 B. -B. 8. fY. E e.B 8. -B. B. 6.0 6.6 B. -6. B. 9.8 0.6 B. -e. e.

16.1 135.4 25 8.0 B.@ El. -B. El. B.B 8.6 0. -B. B. EI.8 6.6 6. -8. 8. R.EI 6.6 B. -B. 8.
10.6 134.4 30 0.0 0.0 B. -B. B. 0.0 0.6 B. -B. 0. B.EI 6.0 0. -0. 0. 0.0 6.0 8. -0. B.
10. E 133.4 30 fJ. EI 6.6 0. -0. B. 0.6 6.0 B. -0. 0. 0.0 0.6 B. -0. B. 6.0 6.6 B. -B. B.
11.0 132.3 30 0.EI 0.6 0. +3. El. 6.6 8.EI B. -B. 8. B.E B.B B. -G. B. 8.0 e.B 8. -B. B.
11.4 131.1 30 11.7 130.7 36. 30. 0. 13.1 127.1 48. he. -15. 14.4 123.1 55. 117. -25. 16.9 119. B 55. 136. -5.
11.6 129.9 35 11.7 129.3 30. 36. -S. 14. B 124.1 5EI. 223. -lB. lS. B 12E.4 40. 23@. -48. 18.3 117.3 55. 2B2. -!5.
11.4 129.2 48 12.0 120.4 48. S9. B. 14.0 124.3 55. 163. -m. 16.6 128.0 48. le6. -35. le. s 117.0 55. 16e. -le.
11.3 120,6 50 11.2 120.5 45. 0. -5. 12.6 124. EI 55. 62. -2B. 13.9 119.3 Se. 124. -26. 15. @ 114.5 55. 163. -15.
li.3 127.9 55 11.3 127.9 55. B. B. 12.0 123.2 65. 7?. -15. 14.3 119.7 55. 47. -5. 16.3 116.7 66. 83. -15.
11.7 127.1 6B 11.7 127.0 6B. “6. E. 13.1 122.5 55. 54. -25. 15.2 llB.6 60. 31. B. 17.0 115.5 76. 70. -lB.
12.1 126.3 65 12.2 126.6 65. 19. B. 13.4 121.7 55. 42. -26. 15.6 117.0 66. 3B. -5. 17.1 114.6 7B. 184. -15.
12.5 125.4 75 12.4 125.4 7B. 6. ‘5. 13.6 121.5 55. 36. ’15. 15.1 117.0 65. 115. ‘5. 17.3 115.3 75. 199. -15.
13.0 124.5 00 12.9 124.4 65. 6. ’15. 14.2 119.7 55. 51. ‘5. 16.3 116.4 75. 71. B. 18.4 113.7 65. 169. -15.
13.3 123.4 00 13.4 123.3 60. 0. -2EI. 14.7 110.6 6B. 51. B. 17.1 115.3 7EI. 58. -16. 10.9 112.7 6a. 185. -10.
13.0 122.3 75 13.9 122.3 6B. 6. ’15. 15.5 110.6 6B. 59. ‘5. 17. B 115.7 65. 136. -26. 19.9 113.1 5e. 277. -15.
14.2 121.4 7EI 14.3 121.1 60. 18. -10. 16.7 116.9 76. 11. B. 19.2 114.4 55. 126. -35. 21.4 112.5 45. 309. -M.

TlwDwlR
0709062
E170912Z
E17e9iez
0716602
071806Z
B71812Z
e7mlez
6$71 lmz
971 le6Z
0711122
a7iilez
B712fiEIZ
e712E16Z
8?1212Z
a7121ez
B713BEIZ
071306Z
0713122
a7131ez
07 MDez
B7 14862
6714122
9714iez
B7156BZ
8715662
0715122
e715iez
0716Bez
0716062

14.7 128.4
15.4 119.1
16.1 117.e
16.7 116.7
17.2 115.6

66 i4. e 120.1
60 15.5 119.2
65 16.3 117.7

55. le. -5. 17.e 116.5
55. e. -5. le.4 115.5

75.
70.

53. El. 19.4 114.2
63. -16. 21.2 112. S
42. -25. 21.9 111.9
41. -25. 21.0 110.4
21. -2B. 22.6 lBS.2
74. -15. B.B 6.8
58. B. 0.0 0.0
74. lB. B.B 8.8
110. 26. E1.E B.B
-B. B. 6.0 6.6
-B. B. E.8 6.8
-B. B. 6.0 EI. B
-B. B. 6.6 e.O

55. 101. -25.
56. 196. -20.
56. 228. -15.
48. 198. -15.
35. 159. -5.
8. -El. B.
B. -0. B.
ft. -B. B.
0. -8. B.
B. -B. 8.
B. -8. B.
B. -B. 0.
B. -B. B.

21.9 112.3 48. 378.
EI. B 6.6 B. -0.
8.8 B.@ 8. -B.
B.B 0.0 B. -0.
0:8 B.B E. -B.
0.0 0.D e. -B.
0.0 0.0 0. -B.
B.B EI. B B. -B.
6.0 B.B 0. -B.
B.@ 6.6 8. -B.
6.0 6.0 El. -B.
6.0 6.0 B. -0.
a.e 6.0 B. -a.

0.
B.
B.
B.
B.
El.
0.
0.
0.
0.
B.
0.
B.

60. 13. -5. lee 114.B
65. 19. -5. 19.5 i12.e
7B. 13. -5. 19.9 111.2

60.
65.
6B .

7e 17.0 116.6
75 17.3 115.4

6716122 17.0 114.6
ie.4 113.4
19.0 112.3
19.6 111. B
19;9 189.6
2B.3 100.2
2EI.9 l@7.0
21.3 105.7

BB 17.7 114.6
05 18.6 113.2
9e 19.1 112.1
ea i9. e 111. I
76 19.8 le9.7
65 2B.3 160.5
55 21.8 lB7. @
4B 21.3 165.0

76. 6. -16. 19.0 116.9
eel. 17. -5. 26.9 l@9. ZI
96. 13. B. 21.7 lBB. O
es. 13. 5. 21.0 107.6
65. 0. -5. B.SI B.E
65. 17. B. B.Ef 0.8
55. 6. B. B.EI 0.0
45. 6. 5. EI. e 6.6

55.
65.
65.

B71618Z
07170BZ
B7 17062
071712Z
0717 iez

66.
0.
e.
0.
0.

07lSBBZ
0710662

CILL FORECfIST6
IJ?NG 24-HR 48-HR 72-HR

9% FORECfWT POSIT SRROR 14. 72. 131. le7.
W% R IG’rlT 9NGLE ERROR 9. 39. 66. 78.
W% 1NTENS ITY mGN ITUDE ERROR 5. 13. 16. 11.
9VG lNTENS1lY B19S -4. -16. -16. -11.
NUmER OF FOREC$ISTS 25 21 17 13

TfPHOONS WI ILE OVER 35 KT5
LUNG 24-HR 48-HR 72-HR

14. 72. 131. le7.
9. 39. 66. 7E.
5. 13. 16. 11.
-5. -16. -16. -11.
24 21 17 13

DISTFINCE TRW’ELED BY TROP ICIIL CYCLONE IS 2546. NM

WER9GE SPEED OF TROP ICIIL CYCLONE IS 12. KNOTS

WPHOON WR8
F 1X POSITIONS FOR CYCLONE NO. 3

SIT7ELL ITS FIXES

FIX TItE FIX
NO. (z) POSITION 9CCRY DWRRK CODE COf’tENTS SITE

1 696686 9.6N 145.6E PCN 6 TB. WB.5 INIT 06S ULCC FIX PGTIJ
PGTIJ
PGTU

* 2 B9BB5B 9. lN 144. lE PCN 5
* 3 B9223B 9.5N 142.5E PCN 5
* 4 106306 9.3N 141.4S PCN 6 T1.5/l.5 ~l. W21HRS

ULCC FIX
ULCC FIX PGTW

PGTLI
PGTW

5 ioB6ElB 9.lN 142.lE PCN 4
6 1BBB29 9.2N 141.5E PCN 5
7 1EM1936 9.lN 141. BE PCN 6 PGTw

PGTW
PGTW
PGN
PGT4J

e 1B12BB e.9N 140. eE PCN 6
9 1B160EI 9.4N 13e.4s PCN 6 T2. ea.el ma.5/13HRs

10 lBiSBO 9.7N 137.6E PCN 6
11 1B21B9 10.2N 137.2E PCN 5 ULCC F 1X
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.— ...-—---
RPPK
PGTW
PGTW
PGTw

12
13
14
15
16
17
18

lE2109
110000
110300
110644

lE.m 137.4s
10.3N 136.7E
9.E4N135.8E
9.5N 135.2E
9.7N 134.5E
121.7N134.lE
10.5N 133.4E

PCN 5
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 4
PCN 3
PCN 3
PCN 2
PCN 2
PCN 4
PCN 5
PCN 5
PCN 5
PCN S
PCN 5
PCN 2
PCN 2
PCN 2
PCN 1
PCN 4
PCN 4
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 4
PCN 1
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 4
PCN 2
PCN 2
PCN 3
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 3
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 1
PCN 4
PCN 6
PCN 2
PCN 6
PCN 4
PCN 3
PCN 4
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6

T3.136!.0

T2. e/2. B /DE1.5/llHRs

INIT DES

ULCC FIX
IJLCC FIX
LILCC FIX

110949
111056
111600

PGTw
PGTLI
PGTLJT2. e/2. B-/sB.0/l3HRs

19
20
21

111747
112048
112335
120008
120300
120600
120632
120632
120928
121200
121600
121000
121917

10.4N 132. SE
11.6N 132.2E
10. BN 131.9E

PGTIJ
PGTw
RPM(
PGTw
PGTW
PGTLJ
PGTW
RPI%(
PGTW
PGTW
PGTW
PGTIJ
PGTIJ
PGTLJ
RPm
PGTIJ
PGTw
PGTW
PGTW
PGTW
PGTw
PGTW
PGTw
PGTw
PGTw
PGTw
PGTIJ
RPm
PGTIJ

T2.5F2.5 /D8.5~6HRS

T2.5n.5 /DE.5/llHRs
22
23
24

11. BN 132.5E
11.6N 131.2E
11.8N 13E.2E
11.9N 13B. EIE
11.6N 132.8E
11.7N 129.7E

25
26
27
20
29
30
31

11.5N 129.2E
n.afi.e /D1. a/13HRs11.6N 12B. SE

11.3N 129.8E
li. SN 129. EtE
11.5N 129.2E
lE.9N 12B.7E

32
33
34
35
36
37

122100
122313
122314

T3.E/3.EIfia.5=4NRS

T3.5/3.5 /D1.EI/llHRS

11.5N 12B.9E
11.lN 128.3E
11.2N 127. EE
11.4N 127.9E
11.5N 127.3E
11.2N 127.8E
12. IN 126.2E
12.2N 126. BE
12. BN 125.9E
12. lN 125.5E
12.4N 125.5E
12. EIN 125.5E
12.4N 125.6E
12.4N 125.5E
12. SN 124.9E
12.9N 124.4S
12.9N 124.45
13. lN 123.9E

130000
130300
130620
13090738

39
4D
41
42
43
44
45
46
47
4s
49
se
51

131200
131600
131S00
131985
132100

T4. w4. e-/o l.e/l3HRs

ULCC FIX

EYE DIR lENM

INIT OBS

132147
132251
132351
140000
140300
i4D600
140687
148908
141027
141131
141131
141200
141600
141BB0
141652
142100
142126
142156
150000
15E13tw
150600
151006
151110
151110
151600
151s00
152100
152349
16B0BE
160300
160600
160725
160900
161200
161600
161S00
162100

T4. 5/4. 5-/0 1.5zMNRS

T4. s/4.5-a l.8/llHRs

T4. S4.S

PGTw
PGTW
RODN
PGTw
PGTIJ
RODN
RPI?(
PGTW
PGTW
PGTIJ
PGTW
PGTLI
PGTU
RPM(
PGTw
PGTW
PGTW
PGN
RODN
PGTW
PGTIJJ
PGTLJ
PGTW
RPPK
PGTLI
PGTLJ
PGTW
RODN
PGTIJ
PGTw
PGTLI
PGTW
PGTW
RODN
RPtK
PGTU
PGTW
PGTW
RPM(
PGTW
RODN
RPm
PGTW
RODN
PGTw
PGTIJ
RODN
PGTU
RODN
RPm
PGTW
PGTW
PGTW
RODN
PGTW

52
53
54
55
56
57
50
59
60

13.2N 123.7E
13. lN 123.7E
13.3N 123.6E
13.4N 123.2E
13.7N 122.7E T4. 5/4. 5-/JM . 5/13HRS
13.9N 122.3E
14.8N 122.2E
14.lN 121. BE
14.2N 121.6E
14. EIN 121.5E
14.4N 121.lE
14.6N 120. BE
15. EIN 12D.4E
15.3N 119.7E

T4. 0/4.5 A@. 5/22HRS

T3.5/4.5+AIl .0/1 lHRS

61
62
63
64
65
66
67
68
69
70
71
72
?3
74

15.4N 119.2E
15.5N 119.3E
i6. EIN llB.lE
16.2N i17.7E
16.4N 117. IE
i6. eN i16. sE
17. BN 116.6E
16.9N 115.8E
17.lN 115.3E

T4. SV4. B /DB.S/13HRS

14. 0/4. 8+/s0 . E1/-22HRs

T4.5/4.5 /D1. EI/llHRS

T4.5/4.5

EYS OPEN N

INIT OBS75
76
77
76
79
em

17.2N 115.3E
17.7N 114. SE
17.9N 114.4S
lH.5N 113.5E
lB.6N 113.lE
18.6N 112.6E

T5. BA3. E+D1. EV13HRS

81
82
63

162225
162327

lB.5N 112. iE
IB.9N 112.5E T4. 5/4. 5-ME. 5/241iRS

T4. Ev4.5-AI1 .0/1 lHRS

T4. Ev4 . 5-AA!O . 5/BBHRS

ULCC FIX170000
170300
170600
170712
170900
171105
171105
171200
171207
171600
171s00
171957
172100
172204
172204
180000
1s0300
1S0600
180659
1809E10

19.8N 112.lE
19.2N 111.6E
19.3N 111.EE

84
65
S6
07
88
e9
90
91
92
93
94
95
96
97

19.7N llB.7E
19. eN IIEI.5E
19.6N 189.5E
2E. IN 1B9.9E
19.8N 1B9. EE
19.8N 1B9.6E
2E. lN lBS.5E
2SI.3N 108. lE
20.5N 1B7.6E
2B. BN 1B7.3E
2Ei.5N 1B7. BE
2EI.7N le6.9E
21.6N ia7. EIE
21.3N 1B6.3E
20.6N 104. SE
2a.5N 1S14.7E
21 .BN l@4. OE

T4.5/4.5
T3.5/4. El-Au .EV13HRS

ULCC FIX

T3.Ev2.5-AJ1 .@z1 lHRS

T2.5/2.5

99
*lBB
*1B1

102

123



1E13 1812BEI 2E. BN 1213w6E PCN 6
184 19f13Eia 22. 5N 98.5E PCN 6

LILCC FIX

fIIRCRflFT FIXES

PGTLI
PGTW

FIX Tlm F 1% FLT 7EIBtE OBS rRx-SFC-LND mx-FLT-LvL-LI’iD RCCRY
NO. (z)

EYE
POSITION LVL

EYE OR I EN- EYS TEFP CC) MSN
HGT tSLP vEL/BRG/RNG D IR#EL/BRG/RNG NRV/PET SHI?PE DICIWTFITION OUT/ IN/ DP%ST NO.

1
2
3

120116
122207
130059
13B919
131224
150900
151136
160056
161106
162200

11. lN 132.2E
11. lN 128.42
11.2N 12S.5E
11.5N 127.7E
11. EN 126.9E
15.2N 119.8E
15.6N llB.8E
17.3N 115. EYE
17.5N 114.8E
iB.9N 112. SE

15a0FT
1500FT
1500FT

78EIm 2966
700m 2954
7SIEt’16 2959
7BBm 2970
?Ewlm
7@0m
7E0m

1004 30 04B
992 4D 100
993 4s MD
986 50 290

90
2s
45
35

120
110
190
B4B
130
010
190
100
23@
180

32 030
36 E14D

i6B 6 15
6SI 12 15

+25 +24 +14
+12 +13 +12

2
29 3

351 130
52 3BE

6E!5E
52 15 15 C IRCULRR 38
52 15 10

4
5
6
7
B
9

la

+13 +13
+11 +13

4
4
5
5
B
B
9

69 030
55 2s8
65 130
73 010
6S 150
90 110

35 230
906

75 010
4D 270
70 07a

4s 4s
95 18 6 ELLIPTICAL 28 10
3B 15 le CIRCULRR 4B
15 15 la C lRCULIIR 35
50 20 C lRCULRR 4B

360 +11 +14 +12
+15 +16
+16 +15

30
30
60

RflD13R FIXES

FIX TIrE FIX
NO. (z) POSITION RPDI?R 9CCRY

EYE EYE RIIDOB-CODE
SHI?PE DIf)M RSIA’2R TDDFF

R9DRR
POSITION

SITE
W NO.COIWENTS

1314B0
131430
131500
131530
131600
131630
131700
131730
131s00
131s30
132330
14000
14BEe0
140030
14BlB0
14B1E10
14B130
14B200
14308
140390
14B31O
i4B400
I46430
14e5B0
148600
14BB3B
14BE3E
140900
141000
141030
14103B
141100
141110
141110
141200

11.9N 126. SE
11.9N 126.8E
11.9N 126.8E
11.9N 126.7E
11.9N 126. SE
12. lN 126.7E
12.2N 126.5E
12.2N 126.3E
12.2N 126.2E
12.2N 126.lE
12.4N 125.5E
12.5N 125.4E
12.5N 124.4S
12.5N 125.4S
12.4N 125.3E
12.5N 125.2E
12.6N 125.2E
12.6N 125. lE
12.7N 124. BE
12. BN 124.8E
12.7N 124. EE

LFIND
LflND
L$IND
Lllt4D
L!AND
L!2ND
LIIND
LfIND
L9ND
LflND
LRND
LRND
L6)ND
LRND
LtlND
LFIND
L13ND
LF)ND
L$IND
LfiND
L9ND
L!?ND
LflND
LfiND
LllND
Lf+ND
LRND
LPND
L12ND
L13ND
LFIND
LI)ND
LGND
LRND
LnND
LRND
LFIND
LRND
LFIND
LfiND
LllND
LRND
LflND
L9ND
LRND
Lf4ND
LFIND
LFIND
LQND
LRND
L12ND
L13ND POOR
LAND GOOD
L!AND
L(JND F9 IR
LRND
LRND
L9ND POOR
LFIND
L9ND
LeND Ffi lR

le3E3 4BmlB
1E513 42905
18513 48EYEIB
IB512 4EIEYBB
18513 4BEIEIB
1B422 429BB
ltk122 43219
10412 42821
10513 42712
12653 42918

18523 42915
1B523 432B8
119B 1 /////
10512 432E@
lEi513 4271e
20s4 52620

EYE S6 PCT CIR OPEN E
EYE 8B PCT CIR OPEN E
EYE 8B PCT CIR OPEN E
EYE EB PCT CIR OPEN E
EY2 SB PCT CIR OPEN E
EYE 8B PCT CIR OPEN N
EYE BEI PCT C IR OPEN N
EYE 80 PCT CIR OPEN N
EYE EB PCT C IR OPEN W
EYE 18B PT ELPTCL RXIS 6LW$E!
EYE D19 3B KI?E
EYE 1B8 PCT C[i7 DI+l 3E K!’lS

EYE DI!J 3B KMS
EYE DIFI 3EI IO%

EYE DIII 3B Km
EY?S DIfl 3EI Ktls
EYE DI12 25 Km

14. ON 124.3E
14.21N 124.3E
14. ON 124.3E
14, EIN 124.3E
14. EIN 124.3E
14. BN 124. 3E
14. EIN 124.3E
14. BN 124.3E
14. ON 124.3E
14. BN 124.3E

14. EfN 124.3E
14.ON 124.3E
lE.3N 124. BE
14. tiN 124.3E
14. ON 124.3E
121.3N 124. OE
14. BN 124.3E
14. ON 124. 3E
14. BN 124.3E
lB.3N 124. BE
14. BN 124.3E
14. EIN 124.3E
14. ON 124.3E
14. BN 124.3E
14. ON 124.3E
14. EN 124.3E
14. lN 123,BE
14.IN 123. BE
14. IN 123. OE
14. IN 123. EIE
14.8N 124.3E
14. IN 123. BE
14. lN 123. BE

98447
98447
9844?4

5
6
7
s
9

10
11
12
13
14
15

98447
9e447
98447
90447
96447
9B447

98447
98447
96646
9e447
98447
98646
98447
9e447
9e447
9e646
9e447
9e447
98447
98447
9e447
9e447
98448
9844B
9e44a
9e440
98447
9e440
9e440
9e447
9e44a
9e44a
9e447
9e44a
9e447
9e448
9e447
9e44a
9e.44a
9e448
9e440
9e44a
9e32 I
90449
90321
90440
98440
98327
9e327
9e426
9e327
9e426
9S426
9e327
98426
9044
9e327

10512 43216
121512 42711
10s12 42s11
3//// 42ele
10512 429B9
1B512 4271B
1B512 43216
IB512 432E15
1B512 43213
10512 42915
2051/ 43204
2B41/ 43411
1061/ 432B5
lE161/42211

EVE IN BLIND SECTOR
EYE D 19 25 Km21

22
23

12.7N 124.7E
12.6N 124.7E

EYE DIR 25 KMS
EYE D1fJ3B Km
EYE DIR 3B Km24

25
26
27
2e
29

12.6N 124.6E
12.9N 124.5E
13.2N 124. OE
13.2N 124.2E
13.4N 124.2E
13.4N 124. BE
13.2N 123.9E
13.2N 123.6E
13.3N 123.8E
13.3N 123.7E
13.4N 123.4S
13.3N 123.6E
13.3N 123.4S
13.4N 123.3E
13.3N 123.3E
13.4N 123.2E
13.4N 123.2E
13.3N 123. BE
13.5N 123. lE
13.4?+ 123.lE
13.5N 122.9E
13.6N 122.6E
14. IN 121. sE
14. BN 121. eE
14. IN 121. SE
13.6N 122.2E
14.2N 121.3E
14.3N 121. lE
14. eri 12B.2E
14.7N 12B.3E
14.4N 12B.7E
14.6N 12B.7E
14.5N 12CI.6E
14.5N 12@.5E
14.6N 12B.5E
14.6N 120.5E
14.3N 121.lE
14.6N 12EI.3E

30
31 10512 42611

1B61/ 429E1732
33
34
35
36
37

lB61/ 42705
lE1513 42917
la52/ 42707
1051/ /////
10513 429B3
12I51O 42706
10513 42713
183 lB 432B7
le553 42715

14. ON 124.3E
14. lN 123. BE
14. IN 123. BE
14.8N 124.3E

14123B
i4123B

3e
39
4B
41
42
43
44
45
46
47
4s
49
50
51

14130B
141300
141330
1414QB
1414BB
141430
1416@B
14163B
i4220B
1422BB
142300
142300
15eBB0
150830
150130
150200
15030B
15B30B
15B330
150400
150400
I 50430
15B50B
150580

14. lN 123. 8E
14. BN 124.3EEYE DIR 25 Km
14. lN 123. BE
14. EIN 124.3E
14. IN 123. EIE
14. IN 123. BE
14. lN 123. EIE
14. IN 123. BE
14. lN 123. BE
16.3N i20.6E
14. IN 123. BE
16.3N 12B.6E
14. lN 123.8E
14. lN 123. OE
15.2N 128.6E
15.2N 12@.6E
14. EN 12B.2E
15.2N 12B.6E
14. eN 12B.2E
14. eN 12B.2E
15.2N 12B,6E
14. BN 12E.2E
14. IN 123.OE
15.2N 12B.6E

1061 i 429E15
1B611 429E14
1132/ 43205
1E131/ 43B05
1E131B 52712
4//// 52E 16
2 132EI 52709
lE174/ 52912
2134B 52S12
35/51 52913

EYE 6EI PCT CIR DIR 5EI KME

52
53
54
55
56
57
58
59
60
61

323// 53 1//

2’337/ 33 1//
345/ 63 1//

3 155/ 529//
35/S 1 52913
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62 15B6E8 14.13ti12E.2E LIWiD FQIR
63 15BBDB 15. lN 120. lE LIWiD 3434/ 733/.

SYNOPTIC FIxES

FIX TIm FIX INTENSITY NE9REST
NO. (z) POSITION ESTIllfITS DIJTfI (WV CO=NTS

1 17E9Ew3 19.7N llE!.5E 090 020 w 5975s, 59s55
2 171200 19.BN 109.7E 065 015 Lm 59s45. 5975s
3 1S0300 2E.9N 1F16.42 050 010 IJ’D 4SS26> 4SB2a

15.2N 12EI.6E 9S327
14. BN 120.2E 9S426

NOTICE - THE 9STSR ISKS (*) IND ICfITE F 1)= UNREPRSSENT9T1VE 9ND NOT USED FOR BEST TR$lCK PURPOSES.
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BEST TRllCK WRNING 24 HOUR FOREC9ST 4S HOUR FORECI)ST
ERRORS

72 HOUR FORECIJST
ERRORSEURORS

F13/DfiA+R Pos 17
ERRORS

WIND POS 1T WIND DST WIND POSIT WIND DST LUND
e72Eilez 8.5 136.9 2a R.El E1.El El. -B. E. B.!l E1.e n. -n. E.

POSIT WIND DST WIND POSIT WIND DST WIND
0.0 Ei.0 B.
0.0 B.B a,
8.8 E.a E.
6.E D.B 0.
0.0 0.0 B.

-0.
-0.
-8.
-0.
-0.

B.
B.
0.
8.
0.

Ef. B 8.0 0. -0. B.
E.a EI. EI B. -E. El.
0.0 El. % B. -0. 0.
0.0 0.0 e. -0. 0.
0.0 0.6 0. -0. El.
E1.e a.B e. -El. e.

0721002 9,4 137.S 25 0.0 8.6 B. -8. El. B.21 0.R !3. -;: R:
St721E16Z lB.6 136.s 25 EI.21 0.EI 0. -0. U. 8.8 a.o E!. -E. R.
0721122 11.’3136.2 2S 0.0 8.8 0. -B. B. 6.0 E.B B. -E. B.
0721182 13.8 135.8 25 E.B B.B El. -0. E!. B.0 B.EI a. -B. B.
B722BEZ 14. B 134.9 25 0.0 B.0 B. -8. El. 21.EI 0.6 B. -B. B. B,EI E.B B.
6722062 14.7 133.9 30 14.6 134.1 25. 13. -5. 16.2 129.9 46. 96. -25. 18.2 126.4 55.
6722122 15.4 132. e 46 15.2 132.6 3B. 17. -in. 17.3 129.2 46. lafi. -40. 19,4 126.7 s5.
f17221BZ 16.1 131.6 56 16.1 131. S 45. 12. -5. 18.4 126.7 65. 156. -35. 26.4 126.1 75.
2.723BBZ 16.8 136.2 55 16.8 i3B.2 5B. B. -5. 19.9 125. S 7E. 72. -56. 22.9 122.7 8B.
0723062 17.4 128.8 65 17.4 12S. S 65. 0. B. 26.4 124.3 85. 72. -56. 23.5 121.1 7S!.

-0. 0.
2E15, -S6. 26.0 123.7 65. 371. -15.
2S3 . -65. 2i.5 124.7 65. 476. 20.
319. ’35. 22.4 124. B W. 513. 5B.
1B5. -15. E!. B
16EI, -IB. B.B

B.EI B. -0. B.
B.EI B. -0. B.
0.0 0. -B. B.
0.6 B. -0. 0.
0.0 0. -B. B.
B.EI 0. -0. B.
E.B 6. -B. B.
6.6 B. -0. 0.
0.6 B. -8. B.
6.6 B, -0. 0.
B.B B. -0. B.
6.0 B. -0. ii.

0723122
0723192

1S,2 127.6 80 lE.2 127.5 65.
19.B 126.1 iOO 1S.8 126.3 75.
19.3 124.7 126 19.3 124.5 125.
19.8 123.2 135 19.9 123.2 130.
26.4 121.6 12a 26.5 121.2 12B.
21s3 126.5 ilLl 21.1 12L3.2 115.
22.4 119.4 95 22.3 119.3 95.
23.5 11S.2 EB 23.5 118.1 65.
24.7 116. B 45 24.8 117.2 45.
25. S 115.4 30 EI. B B.B 0.

6. -15. 21.6 123.1 ES. 182.
11. -25. 21.9 122. B 96. 91.

-35. 24.2 120.5 65.
-2B. 24.6 119.4 66.

2B. 0,8 6.8 B.
25. @.E E.E B.
55. B.B 6.8 B.
66. 0.8 B.B 0.

B. %,0 B.0 0.
B. B.B 0.6 B.
B. 0.0 0.0 B.
0. 6.0 6.0 B.

264, 20.
229. 30.

-0. B.
-El. a.
-B. 0.
-B. B.
-B. 0.
-B. B.
-0. 0.
-B. B.

B.B
0.0
B.B
6.6
0.0
0.6
B.B
0.0
6.0
0.0

B7240EZ
0724062
0724122

11. 5. 21,8 118.9 115. 45.
6. -5. 22.8 118.2 185. 42.

34. E. 22.5 116.3 IBB. 135.
B724 182
B725BBZ
8725062
6725122
6725182

21. 5. 23.4 115.2 90. 144.
B. B. 8.8 B.B B. -B.

5. 8.0 R.E B. -B.
2:: B. B.B 6.0 B. -B.
-B. 0. 6.6 E.B B. -B.

f.)LL FORECRSTS TYPHOONS LHILE OVER
lIRNG 24-HR 4B-HR 72-HR IJ?NG 24-HR 4S-HR

RVG FORECRST POSIT ERROR 12. 96. 226. 454. 12. 91. 226.
W% RIGHT fiNGLE ERROR 10. 63. 92. 102, lB. 58. 92.
RVG INTENS I’N FRGN ITUDE ERROR 6. 3B. 36. 2S. 6. 36. 3B.
W% 1NT6NS1TY E19S -4. -9. -22. le. -4. -16. -31.
NUmER OF FORECRSTS 14 11 7 3 13 10 6

35 KTS
72-HR

424.
73.
1s.
3.
2

DISTANCE TRAVELED BY TROP ICRL C’CLONE IS 1739. NM

WERFIGE SPEED OF TROPICAL CYCLONE IS 14. wlL77s

SUPER TYPHOON b$?fNE
FIX POSITIONS FOR CYCLONE NO. 4

SfWELL ITS F 1%S

FIX TIFE FIX
NO. (z) POSITION f)ccm’ DVORllK CODE COPENTS SITS

* i 21BBBB 12.5N 138.5E PCN 6 T1. B/l. e INIT OBS PGN
PGTIJ2 211600 12.6N 135. SE PCN 6 T1.5/i. s /DB.5/16HRS

3 211S60 12.7N 135. IE PCN 6
4 212B4D 13. BN 135.5E PCN 5

5 220608 14.6N 135 .2E PCN 6 T2. BA?. B /DI. B/21BHRS
6 226686 15. BN 133.3E PCN 6

PGTW
PGTW
PGTW
PGlkJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTLJ
RODN
PGlld
PGTLJ
PGTW
PGTIJ
RODN
RODN
PGTW
PGTW
PGTW
RODN
PGTW
PGTW
PGTw
PGTW
RODN
PGTW
PGTW
RODN

ULCC FIX
ULCC FIX
ULCC FIX7 22B9Ba 14.9N i32. SE PCN 6

B 22i2a0 15.5N 132.2E PCti 6
9 2216EIE 16. BN 132. BE PCN 6 13.5i3.5 ~2. B/16HRS

16
11
12
t3
14
15
16
17
18
19
20
21
22
23
24
25
26

2218SIB
221055
222 lBB
222258
230666
236300
236606
230960
236956
231137
2312Bfl
231660
231800
231&42
231843
232160
232139

16.4X 131.5E
16. iN 131.5E
16.3N 131. BE
16.6N 13B.5E
16.9N 13B.2E
17. lN 129.3E
17.4N 12S.7E
18. BN 12B.2E
17.6N 127. EIE
18.2N 127.5E
lB.4N 127.5E
18.6N 126.6E
lB.9N 126. IE
18.9N 126. lE
19. BN 125.7E
19. BN 125.4s
19. lN 125. lE

PCN 6
PCN 5
PCN 6
PCH 3 T3.5a.5
Pct4 4
PCN 4 T4. B/4. e /D2.B/llHRs
PCN 4
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4 T4.5/4.5 ~1.0/13HRS
PCN 4
PCN 4
PCN 4
PCN 2
PCN 1

27 240660 19.3N 124.6E PCN 2

28 24BEi17 19.2X 124.8E PCN 1 T5. B/3. B /D1.5/25HRS

29 240360 19.6N 123.8E PCN 2 T6.5/6.5 INIT OBS

INIT OBS
30 246600 19.9N 123. BE PCN 2

31 240727 2EY. BN 122.6E PCN 1 T5.5m.5
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32
33
34
35
36
37
3s
39
‘w
41
42
43
44
45
46
4?
4s
49
56

FIX
NO.

1
2
3
4
5
6
7
e
9

10
11

FIX
No.

1
2
3
4
5
6
7

FIX
NO.

1
2

241019
241116
24111S
241200
241600
241S0B
242100
242356
250000
2503B0
250600
250715
250715
258900
251054
2S1%54
251200
251600
261260

TNIF
(z)

22B4S7
222053
222352
23B55B
23084@
231130
232030
232325
241050
241315
242032

2Li.3N 121.9E
20.~N 122. oE
2Q.3N 122. OE
20.6N 121.7E
21.21N 12B. SE
21.3N 128.4S
21.7N 119.9E
22.2N 119. lE
22.4N 119.2E
23. LiN llE.7E
23.6N llB.2E
24.0N llE. iE
23.7N llB.lE
24.3N 117.8E
24.6N 117.EIE
24.2N 116.BE
24.5N 116.5E
25.5N 115.EE
36.BN 112.6E

FIX
POSITION

14.5N 134.2E
16.3N 131.2E
16.8N 130. lE
i7.3N 12B. BE
17.6N 12S.3E
18. EN 127.7E
19. EIN 125.7E
19.2N 124.6E
20.3N 122.OE
2EI.6N 121.5E
21. BN i28. @E

PCN 3
PCN 6
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 5
PCN 4
PCN 2
PCN 4
PCN 3
PCN 1
PCN 4
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6

FLT
LW

1500FT
7E!0~
7e0m
7e0rE
70em
7eElrB
7Elar8
7e0tm
78Elr8
7a0t8
7ElBrB

T6. B/6.8-/T) i.5/l3NRS

T4. B/5. E-8vz.5/llHRs

T4.5/5.5-/wl .Ela4HRs
T4 . 6/4. & IN IT OBS

ULCC FIX
T2. Bfi.0- INIT OBS ULCC FIX

fllRCRIIFT FI)ES

70El@ OBS PtlX-SFC-WiD I’WX-FLT-LVL-IJ’ID 13CCRY
HGT MSLP WLaRGmNG DIR*ARG~NG N9V-T

2985
2994
2939
2891
2S30
254S
2412
2419
2522
2633

10EY5 25 360 45 068
98s 210
989 50 090 9 130

BE B3EI 15 1!39
976 65 35EI 15 8SS

2B8
35 14D 128 210

921 130 880 7 lsa
922 149

E15a
94s 130

24 36LI
57 130
56 a2e
77 E12a
5s 33e
63 19e
% 139

112 089
97 040

I&i 050
04050

TIllE F 1X EYE EYE RllDOB-CODE
(z) POSITION RRDIIR RCCRY SHIIPE Dlllfl WUJ!QR TDDFF

24D34D 19 .9N 123.5E LIINII 18412 43412
24D4LM 19.9N 123.42 L!4ND IE1412 42708
242180 21 .SN 119.EE LfiND 6/llf 53113
25042Ei 23 .ON 11S . 5E L9ND 6//// 53622
2564EIB 23. IN 1 lS.2E LIIND 6//// 53812

25B5EWI 23.2N 11S.4S L9ND 6/z// 53409
25t15BB 23. 3N 1 M. lE LFJflD 6//// 53114

SYNOPTIC F 1=S

T1tt FIX INTENS IIY NEI)REST
(z) POSITION ESTIPWE DIWR (NM) CO13ZNT6

250900 24.4X 117.9E 060 820 w S9134
2512EB 24.8N 117.3E 050 020 MID SE927

PGllJ
RODN
RPtK
PGTL!
PGTW
PGTW
PGTW
RODN
PGTw
PGTw
PGTW
RODN
RPPU
PGN
PGTIJ
RPFl(
PGTLI
PGTw
PGTIJ

EYE EYS OR IEH- SYE T!3? (C) MSN
SHRPE DIfWVTi7TION OUT/ IN/ DP-%ST NO.

4S16B ELLIPTICAL 12 B
29 18 3 ELLIPTICI+L 2@ 15
2EI 15 3
2e le 2
3B52 CIRCULAR 2EI
35 16 3
2E 12 5
2eB2 ELLIPTICtlL 19 lG
30 18 1 CIRCUL$lR 12
3052 CIRCULIIR SE

4 31 CIRCUL13R 25

CO??ENT5

EYE D19 2B Kffi
EYE DIR 2a K=

lSD +26 +23
18B +12 +16

+12 +15
+15 +15 +12
+15 +13 +12
+12 +15 +12
+12 +lB +13

038 +11 +2e +lt
+11 +22 +28

+22 +16

2e 1
2
2
3
3
3
5
5
6
6
e

RQDfiR SITS
POSITION UiO NO.

16.3N 12EI.6E 98321
16.3N 12e.6E 90321
25. IN 121.6E 4S6%
22.6N 120.3E 4s744
23.6N 119.6E 4s734
22.6N 12EI.3E 46744
23.6N 119.6E 4S734

NOTICE - THE QSTERISKS (*) INDICfiTE FI)CES UNREPRESENTRTIW IIND NOT USED FOR 9EST TRACK PURPOSES.
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EEzl
BEST TIVICK k!+RNING 24 HOUR FOREC.%T 48 NOUR FORECflST 72 HOUR FORECRST

ERRORS ERRORS
m/DWHR POSIT

ERRORS
WIND POSIT WIND DST WIND

ERRORS

E18e5mz
POSIT

9.1 14B.7 3EI 9.2 14B. B 30. 6. 9. la. e 137.2
BS0506Z 9.3 14B.5 3B 9.5 14B.1 4B. 27. lB. lB.9 136.6
9B0512Z 9.6 139.9 3EI 9.6 139.9 35. 6. 5. 10.6 13?.4
aBE151Bz 9.9 139.4 35 9.e 139.3 3!3. 8. 8, lB.9 136.6
BE06EIBZ 10.2 13B.6 35 10.2 13S,8 4B. B. 5. 12.2 135.7
EIBE16E16Z 11.8 13S.1 45 10.9 137. B 45. i9. 0. i2.9 134.4
EIEE1612Z Ii. e 137.3 55 11.7 137.5 55. 13, a. 14.5 134.5
E@861BZ 12.4 136.4 65 12.3 136.3 65. 8. e. 14.4 133.1
EBB721BZ 12.9 135. S 65 12.S !35.8 ?E. EI. 5. 14.6 132.6
F188706Z 13.6 134.7 75 13.S 134.9 90. 13. 5. 15.3 131.7
0S87122 14.4 133.9 90 14.3 134.0 90. 8. R. 16.5 138.6
BBti718Z 15. B 133.5.115 15. EI 133.5 198. B. -15. 17.2 13SI.4
BSBBEIBZ 15.6 132. S 13B 15. S 132.8 125. 0. -5. 16.2 129.7
E@0EIE6Z 16.3 132.4 135 16.6 132.3 13B. 19. -5. 19.2 129.7
E80B12Z 17.1 132.0 14B 17.2 131,9 135. E. -5. 26. L3 129.6
@BOBIBZ 17.4 131.4 145 17. B 131.5 14B. 25. -S. 28.7 129.2
e9e9BBZ 17. B 130.6 145 17.8 138.9 135. 6. -12!. 19.7 129.4
EIBE)9B6Z lE.1 138.7’ 135 16.1 13EI.7130. E!. -5. 19.7 129.4
21BB912Z 1S.7 13B.3 12S 16.8 138.2 125. B. 6. 20.5 128.6
EIBB91SZ lB.9 136.4 12Ei16.9 130.2 128. 11. B. 2s!.6129.0
OEiOBOZ 19.2 13E.4 115 19.1 130.2 120. 13. 5. 20.4 129.1
0818862 19.5 13B.4 12B 19.7 13B,0 115. 26. -5. 21.3 12B.6
eelo12z 19.9 i3e.5 115 19.9 13R. S 115. e. E. 21.5 13B.4
6819162 2a.1 136.5 lle 2Ei.El13a.4 115, 8. 5. 21.3 13E.3
EB1lEEIZ 2E.6 136.7 lla 2E!.6130.5 110, 11. 8. 22.5 129.9
E1811216Z21.2 130.8 115 21.3 138.6 120. 13. 5. 23.3 129.5
8811122 21.6 13Ei.7125 21.6 13EI.6125. 6. 8. 23.5 129.3
EISI1lBZ 22.B 13EI.6120 22.0 130.4 12a. 11. B. 24.Ei129.8
0612002 22.5 130.7 12B 22.6 130.5 122.. 13. 0. 24.4 129.4
EIB12E16Z22.9 13Et.612B 23.0 13a.6 115. 13. ‘5. 24.9 129.7
EiE1212Z 23.4 131.2 125 23.5 131.EI115. 13. -10. 25.3 130.8
08121S2 23.9 131.5 12B 23.8 131.1 llEI. 23. -lB. 25.5 13B.8
t1613B0Z 24.6 131.8 115 24.6 131.7 118. 5. ‘5. 27.6 131.3
BB1306Z 24.9 132.2 lle 25.3 132.1 la5. 25. -5. 2B.1 131.2
8S13122 25.4 132.6 110 25.5 132.4 190. 12. -18. 27.6 132.4
BB1318Z 26.1 133.0 105 26.2 132.9 18B. 8. -5. 29.8 132.7
EIE14BElZ 26.6 133.3 10S 26.7 133,2 105. B. B. 29.9 133.4
L+S14B6Z 27.2 133.5 lBEI 27.3 133.4 100. E. e. 38.1 133.4
EIB1412Z 27.6 133.5 106 27.6 133.5 95. 8. -5. 3EI. O 133.4
0B14i8Z 26.1 133.5 95 26.2 i37.5 9SI. 6. -5. 31.0 132.9
EIB15BBZ 28.5 133.6 90 26.5 133.5 90. 5. 0. 32.5 132.3
6B1566Z 29.1 134.1 85 29.0 133.7 e5. 22. B. 33.3 132.9
Ei81512Z 29.5 134.3 85 29.6 134.3 e5. 6. 8. 35.7 132.9
R8151SZ 3EI.6 134.8 60 30.2 t34.7 S0. 13. 0. 36.3 132.8
CIB16EIBZ 31.1 13S.1 75 31.0 135.0 75. 8. B. 3B. B 135.7
E181686Z 31. B 135. B 70 31.9 135.8 70. 6. El. 39.3 139.7
EIS1612Z 32.7 136.5 7CI 32.6 136.4 70. B. 8. 37.9 139.2
0S16182 33.9 137.0 70 33.7 137.2 70. 12. 0. B.ZI 8.E!
0E17BBZ 34.6 137.3 6B 34.6 137.4 6SI. 5. 8. B.O 8.0
8817862 35.1 13B.1 55 35. El 13B.2 55. S. 0. 0.0 EI. B
EIS1712Z 35.6 139.4 45 36.6 148.1 4@. 42. -5. 8.B O.EI

9LL FORECF)STS
IJ?NG 24-NR 48-HR 72-NR

FIVG FORECFIST POSIT ERROR 11. 104. 224. 34B.
!WG RIGHT fiNGLE ERROR B4. 199. 307.
$lVG INTENS IT%’ ?81GNlTUDE ERROR :: 12. 17. 21.
RW2 INTENSITYBIQS -1. -11. -17. -19.
NUM8ER OF FORECFISTS 51 47 43 39

WIND DST WIND POSIT
45. 101. lB. 12.2 133.5
55. 99. la. 12.4 132. E
45. 72. -18. 11.9 134.4
56. 91. -15. 12.4 133.3
6EI. 36. -5. 14.2 132.1
60. 46. -15. i4. B 131.2
75. 35. -15. 16.7 131.1
90. 43. -25. 16.5 129.7
98. 61. -4B. 16.2 129.6
95. 72. -40. 16.9 12B. B

13EI. BB. -10. lB.7 127.7
135. 59. -lE. 19.7 127.5
135. 67. -ID. 20.3 127.1
138. 97. -5. 21.5 127.2
125. 87. 8. 22.8 127.2
125. 127. 5. 23.5 126.6
115. 64. B. 22.3 127.2
110. 5S. -lR. 21.9 127.5
110. 102. -5. 22.2 127.4
110. 90. E. 23.1 126.9
ha. 91. B. 22.2 127.6
IB5. 123. -lB. 23.1 127.6
185. le. -29. 23.3 129.3
lm. 45. -2B. 23.2 129.3

44. -30. 23.9 128.2
1%: 76. -15. 25.1 127.2
ha. 1’35.-15. 25.3 127.6
le5. 137. -15. 25.6 126.6
100. 132. -1S. 25.9 127.3
95. 136. -15. 26.3 127.3
95. 141. -15. 26.5 127.8
95. 166. -18. 26.8 127.8
9B. 123. -15. 30.3 129.7
98. 134. -lB. 3B.7 129.6
98. 6Ei.-lB. 38.4 131.4
9E. 69. -5. 31.7 132.1
es. 05. -5. 32.5 131.8
Ea. ?e. -5. 32.6 131.8
W. 56. -5. 32.2 132.1
W1. 115. 8. 3B.B 131.2
75. 166. B. 41.8 132.7
65. 172. -5. 43.1 133.9
55. 254. -15. 42.6 134.6
45. 255. -25. EI.0 0.0
50. 21B. -lB. B.B B.B
45. 263. -18. 0.0 B.B
4B. 13B. -5. B.B B.B

B. -0. 0. 0.0 0.0
0. -B. 0. B.B 0.8
B. -B. E. 8.B B.B
B. -0. B. 0.0 B.0

LUND DST WIND POSIT WIND D;T LUND
65. 139. B. 13. B 128.8 98. 261. -4B.
65. 132. -10. 14.0 128.0 9B. 29B. -45.
65. 153. -25. 13.6 13B. @ B5. 221. -55.
70. 156. -45. 14.2 129.7 90. 216. -55.
BE. 1B4. -5B. 16.1 128.5 95. 167. -5B.
ea. 114. -55, 16.8 127.5 95, 199. -4B.
9B. 57. -SE. 16.8 127.5 18B. 159. -25.

llEi, 112. -35. 18.4 126.1 125. 246. 5.
115. llB. -3B. 17.6 126.9 125. 221. lB.
12El . 13B. ’15. lB. E 126.6 125. 219. 5.
125. 148. B. 21.1 125.4 120. 296. 5.
130. 171. lB. 22.6 125. EI 12B. 32B. lB.
120. 19s. 5. 22.7 124.6 110. 352. B.
118. 216. -lEI.23.9 124.7 95. 375. -2B.
119. 254. -5. 25.5 124.7 95. 484. -3EI.
llB. 29B. B. 26.2 123.9 95. 445. -25.
1B5. 22B. -5. 24.7 125.0 95. 34B. -25.
Im. 189. -15. 24.B 125.5 95. 299. -25.
lBB. 1S7. -25. 24.2 125.3 95. 327. -30.
lEIB. 215. -2B. 25.5 124.8 95. 37B. -25.
108. 173. -20. 24.2 126. B 9B. 318, -25.
lee. 21B. -2B. 25. B 125.3 9@. 375. -2B.

9B. 1B5. ’35. 25. 1 127. B 88. 3B4. -3B.
B5. 12s. -35. 25. B 127. B 75. 331. -3B.
80. 201. -35. 25.4 126.5 7B. 374. -35.
98. 272. -20. 27.2 125.2 8B. 443, -20.
9B . 304. -2B. 27.7 125.2 75. 441. -25.
90. 347. -15. 27.5 124.4 75. 484. -2B.
98. 326. -15. 27.7 125.3 8B. 442. -IB.
98. 337. -18. 27. e 125. B BEI. 486. -5.
90.312.-lB.29.1125.7 BE. 468. -5.
9B. 313. ‘5. 28.3 125.7’ SE. 487. 8.
BB. 231. -lB. 33.1 12S.5 7B. 356. -5.
SB . 253. -5. 33.3 128.5 65. 3BB. -5.
BB. 16B. -5. 33.1 130.3 60. 313. -le.
75. 172. -5. 34.4 131.3 55. 285. -15.
78. 18B. -5. 35.2 129.8 5B. 371. -lB.
65. 2B9. -5. 35.3 129.8 45. 4B7. -lB.
65. 225. -5. 35.0 130.0 45. 462. B.
55. 378. -15. 0.0 0.0 0. -B. B.
45. 483. -15. EI.6 B.EI B. -B. B.
35. 51B. -2B. 0.0 B.B B. -B. B.
35. 476. -lB. @.B B.B 8. -B. E.

0. -B. B. B.EI EI. B 8. -B. 8.
B. -B. B. e.B EI. B B. -B. B.
O. -B. B. B.EI B.B 8. -E. 0.
8. -B. B. 0.B B.B B. -B. B.
B. -0. 0. B.0 0.B B. -B. 0.
B. -B. 0. B.B B.B B. -0. B.
B. -B. 0. B.B B.B B. -0. B.
B. -B. 0. B.B B.B 0. -B. B.

TYPHOONS LH ILE OVER 35 KTS
IJ3?NG 24-HR 48-HR 72-HR

lB. 1B4. 224. 34B.
e. S4. 199. 387.
3. 12. 21.

-2. -11. -:: -19.
48 47 43 39

D ISTflNCE TRAVELED SY TROP ICIIL CYCLONE 1S 2831. Ntl

FTER8GE SPEED OF TROP ICRL CYCLONE IS 7. KNOTS

SUPER TYPHOON QBBY
FIX POSITIONS FOR CYCLONE NO. 5

SFTELLITS FIX5S

FIX TIE FIX
NO. (Z) POSITION fiCCRY DWRAK CODE

1 B12B11 7.7N 146.7E PCN 5 TB. B4.8

CO!TENTS

INIT OBS

SITE

PGTW
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2 Elzfmm
3 Rzmm
4 020680
5 E2896E
6 Ei3B308
7 B3060B
B 031288
9 2i3211B
18 04ElBeB
11 048388
12 a4B512
13 e4Dse9
14 S1412EE
15 B41756
16 042137
17 050000
IB 050300
19 B5B459
20 0SE6EW3
21 05E9m
22 058929
23 Et51917
24 B512EIB
25 05160B
26 051744
27 05202S
2S B52257
29 052257
30 052257
31 @6BEN3E
32 E16E3BEI
33 060629
34 S166629
35 e60629
36 86E98e
37 e6e9Be
3e 060955
39 06120E
4D E1616EiE!
41 e61eeEl
42 0621B8
43 062235
44 862235
45 062235
46 B7E18aB
47 E17e3ee
4S 6!70617
49 t170617
50 e70e47
51 B70933
52 871288
53 B7169B
54 e7leBB
55 E171901
56 072100
57 072 12?
Se B72213
59 872213
60 BeEBOO
61 eeB30B
62 EIeB68@
63 0eB6B4
64 EleB684
65 0e@654
66 88e9ee
67 Be le07
6s as 1053
69 0E12BB
70 ee16Em
71 081SBB
72 aele49
73 F1821E6
74 eez 106
75 0e21E16
76 Qe2312
77 ee2333
7e fweeee
79 a903ea
e41 B9e552
S1 899552
e2 e9B552
S3 @9B6BB
e4 e9B9ee
e5 f19e946
96 @91E131
E7 8912eEl
ee 891600
89 09 lSOB
9B G92045
91 e92311
92 a923i i

7.4N 146.EIE
7.lN 145. eE
6.6N 145.7E
6.9N 145.7E
e.m 145.4E
8.6N 145. lE
e.7N 144. SE
e.4N 143.7E
e.5N 143.lE
9.lN 143.2E
e.2N 142. eE
8.eN 142. SE
e.6N 142.3E
e.9N 141.7E
9.3N 141.2E
9.5N l@. i’E
9.5N 1~.3E
9.6N 140.3E
9.7N 14B. lE
9.BN 14B.5E
9.lN 141. EIE
9.3N J4@.3E

lB. ON 14D.8E
16.lN 14B.lE
18.3N lL@.2E
9.9N 139. SE

18.2N 139.8E
le. lN 139.3E
lB. IN 139.7E
lB.3N 13B.6E
iO.5N 13e.2E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN S
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 5
PCN 5
PCN 5
PCN 4
PCN 4
Pcti 5
PCN 3
PCN 5
PCN 4
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 2
PCN 2
PCN 3
PCN 3
Pcti 4
PCN 2
PCN 3
PCN 3
PCN 4
PCN 3
PCN 2
PCN 2

PGTW
PGTW
PGTW
PGTW
PGTWT1.B/l.8 /D1.O=tlHRS
PGTW
PGTIJULCC FIX

ULCC FIX

PGTW
PGTW
PGlkl
PGTW
PGTW
PGIU
PGTIJ
PGTW
PGTIJ
PGTuJ

12. B/2. El /D1.Ei/24HRS

T4. BA!.O /D1.W24HRS
T2.5K?.5 INIT OBS

ULCC F 1X

INIT OeS

INIT OBS

RODN
PGm
PGm
PGTW
PGTW
PGm
PGTW
PGTW
PGTLI
RPm
PGTW
RODN

T3. W3. EY

12.54.5

PGTLJ
PGTU

ULCC FIX
tNIT OBS

PGTW
RPPU
RODN
RPIU
PGTIJ
RODN

11. BN 137.9E
10.9N 137. EE K4.W3.O

T3.5Z.5 fii.0~4HRS
13. B=. B mEI.5/lBHRS

11. lN t3e.2E
11.6N 137.4s
11.4N 137.6E
11.4N 137.9E
11.9N 137.lE PGTW

PGTWT4. B/4.0 ml .E1/13HRs12. BN 136.46
12.2N 136. IE
12.4N 135.7E

PGTW
PGTW
PGTW
RPtU
RODN
PGTW
PGTW
PGTW
RODN
PGTU
RODN
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW

12.4N 135.6E
13.ON 136. lE
13.eN 136. lE
12.9N 135.4S
13.4N 134.9E
13.6N 134.5E
13.5N 134.6E
13. SN 134.3E
14. ON 133.9E
14.3N 134,2E
14. eN 133. eE
15.8N 133.6E

14.8/4.0 ml .5AMHRS

T4.5/4.5 /D1.5/l lHRS

T5,9fi. El ~1.5/24NRS

T6. Bfi.0 ml.5/15HRSPCN 2
PCN 1
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2

15.2N 133.4S
15.3N 133.E!E
15.3N 133.2E EYE D1h 6NII

PGTW
RODN
PGTIJ
PGTW
PGTIJ
PGTW
RKSO
RODN
PGTW
PGTW
PGTW
PGTLI
PGTW
PGTW
PGTIJ
PGTW
RPiK
RODN
RODN
PGTIJ
PGTW
PGTLJ
RKSO
PGTW
RODN
PGTW
PGTW
PG7W
PGTUI
PGTW
PGTW
PGTW
PGTW
RPFU
RODN

15.4N 133. BE
15.5N 133. EE
15.6N 133. BE

T6. B#6. EI-/Dl .5/Z19HRS15.9N 132.7E PCN 2
16.5N 132.5E PCN 2
16.4N 132.4S
16.3N 132. lE
16.5N 132.4S
16.SN 132.2E
16.9N 132.2E
17. BN 132. lE
17.IN 132. EIE
17.5N 131.5E
i7.6N 131.3E
17.4X 131.4s
17.6N 131.lE
17.5N 130. eE
17.5N 131. lE
17.7N 131. lE
17.7N i3B. eE
17.7N 131. @E
.17.9N 13@.9E
lB.EIN 13a.5E
lB.lN 130.7E
1S. lN 13CI.7E
1S. IN 130.7E
le.3N 138.6E
te.4H 13B.7E
le.5N 13B.5E
18.7N 130.5E
lB.SN 1321.5E
le.eN 130.46
18.9N 13CI.2E
19.2N 130. lE
19.lN 130.4S

PCN 1
PCN 3
PCN i
PCN 2
PCN 1
PCN 1

T5. ws. e
T6.576.5 AI1.56?4HRS

INIT OBS
EYE DI12 15NM
EWE DIR 16NM

EYE DIR 12NII
PCN 2
PCN 2 T7. Elfi .B-ml .B22HRS

T?. efl . e-a3 .eln6HRs

PCN 2
PCN 1
PCN 2
PCN 1
PCN 1
PCN 1
PCN 1
PCN 2
PCN 2
PCN 3
PCN 1
PCN 1
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1

EYS Dill 2BNtl

EYE D19 18NIIT7.en. e-nl.e/llHRs
T7.W7.B /D2.8~4NRS

17.5 fi.5-~1 .EI=4HRS EYE DIR 18NII
EYE D IF? 2BNM
EYE DIR 28NM
EYE DIII 18NM
EYE DIR leNtl

T6.5X.5 .5JB.5Z13HRS

T5.5fi.5 AJI.5A?6HRS
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93 10EIOOB
100300
100533
100539
100539
100980
101200
101600
101800
101S24
102024
102249
110000
110300
110527
110527
110S27
110904
111045
111045
111200
111600
111751
112141
112144
112227
120B0B
120300
12%600
120657
~20900
121024
121200
121880
121941
122100
122123
122123
122347
130300
130502
138900
131045
131200
131680
131000
132100
132102
132325
14D300
148600
14F19E10
148942
141280
141600
141880
142041
142303
142303
150080
158300
150600
150620
15062e
150900
151001
151200
151600
151800
151904
152020
152241

18.9N 130.4S
19.2N 130.4S
19.2N 130.2E
19.7N 13EI.3E
19.4N 130.8E
19.7N 130.4s
19.8N 130.4S
19.9N 130.4S
2E.9N 130.4S
20.lN 138.45
2B. EN 138.3E
2EI.2N 130.4S
20.3N 130.7E
2EI.9N 13B. EE

PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2

PGTW
PGTw94

95
96
97
98
99

T7. fl~.5 A&l.5/24HRS
T5.5fi.5 A1l.5/14HRS
T6. Ev7. EI AJI. Ev24HRS

RODN
PGTIJ
RKSO

EYE DIR 2LlNll
ULCC FIX

PGTW
PGTIJ
PGN180

10i
102

T5. W6. B /Lll.S/lEIHRS
PGTw
PGTw

103
104
105
106
107
108
109
110
111

PG’7uJ
RODN
PGTW
PGTw
RKSO
PGTW
RODN
PGTw
RPtU
RODN
PGTU
PGTW
PGTIJ
RPM(
PGTw
PGTW
PGTW
PGTw
PGTw
RPW
PGTW
RKSO
PGTW
PGTIJ
RPW
PGTL
PGTU
RODN
PGTW
PGTLJ
PGTW
PGTW
RPIW
PGTW
PGTIJ
PGTW
PGTW
RODN
PGTW
PGTW
PGTW
PGTIAI
RKSO
PGTld
PGTw
PGTW
PGTLJ
RKSO
PGTw
PGTW
PGTw
PGTW
PGTILI
RODN
PGTIAI
RKSO
PGN
PGTw
PGTW
PGTW
PGTw
RODN
PGTW
PGTW
PGTLJ
PGTw
PGTW
PGTW
PGTW
PGTw
PGTW
PGTU
PGTW
PGTW
PGTU
PGTIAI
PGTW
RKSO
PGTW
PGTIJ
PGTW

T4.5f5.5 fll.0/llHRS
T6 . E/s . e AE .en3HRs21. lN 131. BE

21.4N 13e.6E
PCN 1
PCN 2
PCN 1

EYE D Ill 30NFl

EYE DIR 3ENtl
21.ON 13SI.7E
21.4N 13E.5E
21.4N 13@.6E
21.LIN131.EE
21.6N 13B.6E
21.7N 138.6E
21.8N 13B.4E

T5.5fi.0 Adl.5~4HRS
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 1
PCN 2
PCN 2
PCN 1
PCN 2

112
113
114
115
116
117
119

T4.5/5.5 /LID.5/13HRS

T6.5/6.522.3N 131.lE
22.3N 13B.9E
22.3N 13B.7E

INIT OBS
EYE DIR 3ENll

119
120
121

22.4N 13E.8E
22.6N 136.9E
22.9N 13B. sE

EYE DIR 38NN
EYE DIR 30NIl
EYE D19 4DNfl
lNIT OBS

Ts.5a.5-/Ill .B/llHRs

T6. EV6. B122
123
124

22.9N 136.9E
23.2N 131. EIE
23.lN 131.2E
23.4N 131.lE
23.7N 131.lE
24. ON 131.2E

125
126
127
12e
129
130
131
132
133

T5.5#5.5-0’so. e/13HRs

24.2N 131.6E
24.2N 131.6E
24.3N 131.8E
24.5N 131.9E

PCN 1
PCN 1
PCN I
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 3
PCN 1
PCN 1-
PCN 2
PCN 2
PCN 2
PCN 3
PCN 1
PCN 4
PCN 2
PCN 4
PCN 4
PCN 4
PCN 3
PCN 1
PCN 3
PCN 3
PCN 3
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 4
PCN 4
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6

EYE DIR 24NM
EYE DIII 3BNPl
EYE D 19 38NII

T5.5A3.5

T5.5A3.5 #SE1.21#llHRS
24.7N 131.9E
24.9N 132. lE

134
135
136
137
130

25.4N 132.3E
25.3N 132.8E
25.6N 132.4s
26.8N 132.6E
26.2N 132.9E

T5 . 5A . 5-AE . E1/13HRs

139
14
141

26.7N 133.lE
26.4N 133.lE
26.5N 133.3E
26.9N 133.5E
27.3N 133.4S
27.5N 133.5E
27.3N 133.5E
27.8N 133.5E
2B. IN 133.5E
2B.2N 133.6E
28.4N 133.3E
28.3N 133.6E
2B.3N 133.5E
28.6N 133.4s
28.9N 133.6E
29. BN 133.8E
20.7N 133.9E

T5 . 5fi .5-AEI. SW24HRS

142
143
144
145
146
147
148
149
15B

T4.5/5.5-ai .El/14HRs

T6. W6.8 /60. W’24HRS

T4.5/s. !5-AJl. B/leHRs

T4. 5z6 . E1-/Wl . 5z13HRS
151
152
153
154
155
156
157
156
159
160
161
162
163
164
165
166
167

T4. 5/4. 5-#SB . Ev14HRS
T5. EvS.5 A&I.5/24HRS28 .7N 133.7E

29.3N 134. OE
28.8N 133.7E
29.5N 134.2E
29.7N 134.6E
29.9N 134.8E
30.2N 135. EiE
38.6N 134.8E
38.7N 135. BE
31.8N 135.2E
31. EN 135.lE
31.4H 135.6E

T4 . 5~4. 5-/S0 . EvIEIHRS

EXP LLCC
152242
160000
160300
160600
160607
160900

168
169

31.9N 135. BE
31.8N 135.6E
32.3N 136.6E
32.8N 136.5E
33.2N 136.9E
33.7N 137.5E
34.lN 137.4s
34.2N 137.2E
34.5N 137. SE
34.7N 137.7E
34.9N 138. lE
35.4N 13S.6E
35. BN 138.7E
35.6N 139.3E
35.5N 139.8E
35. BN 14D.5E

13.5/4.5-All.B/14HRS

n.e/4.e /Uo.5/leHRs

ULCC FIX170
171
172
173
174
175
176
177
178
179
180
1s 1
102
183

161200
161600
161800
161959
162100
170080
1703e0
170600
170839
17091s
171200
171600
171800

T2.5~.5 AJ1.0~14HRs ULCC FIX
ULCC F 1X
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX
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184 17.2108 36. lti 141.2E PCN 6 LILCC F 1X
1S5 172339 36.6N 142. 7E PCN 5 T2. en. e INIT OBS
186 lSB0B8 36.7N !41.7E PCN 6- T: .5/2.5 /Lll.EI/18HRS
1B7 lBEi300 37.8N 141.6E PCN 6
188 iSE16@B 3B.9N 141.5E PCN 6

PGTw
RKsO
PGN
PGTW
PGTIJ

FIIRCRF)FT F lxES

FIx TIITE FIX FLT 7EIBIW OBS WX-SFC-LND
NO. (z) POSITION LVI- HGT I?SLP VEL/BRGAING

ltlX-FLT-LVL-lLND
D IRAEL~RGmNG

IICCRY
NRV/FET

EYE EYE OR IEN-
SHRPE D lRIVVITION

EYE TEt’F (C)
OUT/ IN/ DP/SST

E6N
NO.

2
3
3
4
4
5
5
6
6
7
7
B
E

le
10
11
11
13
13
14
14
17
17
1s
le
19
19
20
2B
22
22
25
25
26
27
28
2B
29
29
30
30
31
31
32
32
33
33

1
2

050034
a5BB4B
B51147
052054
052336
060932
061132

9.2N 14B.7E
9.4N 140.4s
9.6N 14B. BE

10. EN 139.2E
lE.2N 138. BE
il.5N 137. BE
11.8N 137.5E
12.6N 136.2E
12. BN 135.9E
13.9N 134.5E
14.2N 134. lE
iS.3N 133. lE
15.7N 132.8E
16.7N 132.2E
17.8N 132. lE
17.6N 131.2E
17.8N 13B. BE
lB. EN 13B.lE
lB. BN 13EI.3E
19.6N 130.4S
19.2N 13EI.3E
19.7N 136.4S
i9.8N 130.5E
2EY.3N 130.5E
2B.6N 13SI. EE
21. SN 130.7E
21. SN 13fi.7E
22.5N 1321.6E
22.7N 130.7E
23.3N 131. lE
23.3N 131.2E
24.4N 131.7E
24.7N 13i .GE
25.4N 132.7E
26.3N 133.2E
27.4N 133.5E
27.7N 133.5E
28.2N 133.5E
2B,4N 133.5E
29.2N 134.2E
29.4N 134.2E
3EI.eN 134. SE
31. EIN 135. aE
32.3N 136. lE
32.7N 136.4S
34.3N 137.2E
34. SN 137.2E

i5B0FT
700118

15REIFT
700m
7e0tB
7E10rm
70Elm
7eBm
?mm
7zler21
?mm
7eBm
7ElBm
700r8
7aam
‘70%m
7eEim
7mm
7E10m
70Btm
7E10r18
7B0rm
700rm
70aIm
7ElErm
7001’@
700m
7B0m
7eElrB
7E10r8
7e0m
700m
7ElElrlB
70Elrm
700m
7afirm
7Eims
7e0ms
70Brm
7B0ra
780m
70Bm
7eElm
7B0m
700r8
70era
70am

3074
30 340 15
20 350 3s

E17El 3B 34a 19
BBE 40 36E 78

53

7 10
10 10

+23 +23 27
+11 +1] +9
+11 +11 +11
+12 +11 +le

+14 +15

+13 +22 + 5
+12 +21 + 9
+19 +21 +16

+15 +26 + 4
+12 +.25+18
+12 +22 +21

+33 +16
+13 +22 +13
+15 +1s +14

3
4
5
6
7

1002
997

23B 26 138 98
868 3B 34B 12E
208 42 13B 45
268 34 2aB 3B
15B 72 E15E 25

3843
304B
2980
2965

38 34B 66
40 130 45
25 248 70

996 10 la
15 3
10 2985 CIRCULFIR 38

CIRCULRR 2LI
CIRCULRR 28
ELLIPTICIlL 2B 14 36EI

CIRCULCIR 13

C IRCUL13R 26
CIRCUL9R 15
C IRCULI?R lE
ELLIPTICflL 10 7 160

8
9

10

062020
062314
070845

2ea0
2877
2747
2653
2389
23B4

28 318 12D
Ezl 138 la
80 24B 2B

140 75 a70
25@ 79 36FI
168 95 E16E

8
1

12
14
10
15
la
10
26
15
30

77
55

la 2
9?3

94611 E171141
12 072037
13 072329

em 118 31EI
14 120 ma

12 2
5150 220 4B

12@ 24B 6
m 150 12

9ee
900
901

2BE 110 1 lsl.
118 117 a50
318 105 24B
338 113 2721
13E 113 R7EI
218 lBB 12B
E17B112 190
34B 111 258
EIIE1B7 29a
310 li3322EI
350 93 270
330 102 24B
21EI1B6 12E!
21EllaB lfm
em 116 Elsa
34a le7 2sEi
E15B1E8 3EB
32B 9B 23B

10 2
55
lB 5
10 1
71
72

55
55

14
1s
16
17
10
19
20
21
22
23
24

08B835
081112
082849
082342
091034
091337
692 12B
092344
1BB857
1B1109
lB2109
llBB1l
110834
liilBl
112332
12B209
121117

2224
22B8
2B94 B88

B93
9B8

188 B7B 22
13B 250 9B

2129
2267
2381
2446
2453
2415
2434
2472

lB
5
5

927
927

76 110 9B
10B E15B lB

7B 110 8B

+14 +17 +17
+13 +17 +16CIRCUL13R 20

CIRCULRR 7

C IRCULRR 39

CIRCULF!R 25
CIRCULRR 25
CIRCULRR 25
C IRCULRR 25

1s
8

20

74
10 3

33
926
929
934
921
917

+14 +16
+14 +17 +16
+16 +17 +16
+14 +20 +14
+14 +21 +14
+14 +2B
+15 +2EI
+15 +22 +17

9B B3B 18
7B 34B lB
95 31B 6

25
26
27

25B0
24B 1
2369

33
25
15

43
55
55

28
29
3B
31
32
33
34

24zt2
2393
2345
2357
2411
2424
2471

92 i 90 25B lB
80 B6R 15

lB
13
15

71
71

15 2
lB 2
lB 7
10 5
lB 2

121330
122240
130102
131225
132B46
141B35
141310
i 42034
142319
15BB3B
151049
152B32
152352
1608S7
161147
162B58
162254

125 92 a30 2EI
24B 89 330 45
36B 8LI 27B 53
330 94 25B 5B

922 65 36B 12
8B 240 19

6B @7EI 12B

C IRCULRR 25
C IRCULQR 2S
C IRCUL13R 20
C IRCULliR 20
CONCENTRIC E15 20
CONCENTRIC EIa 2B

+15 +17 +15
+16 +18 +16
+17 +le +15
+16 +17 +16
+17 +1s +15
+1s +17 +1s
+17 +18 +1S
+17 +18 +17

+15 +17
+16 +17
+15 +17

+16 +16
+17 +J6

+17 +16 +15
+14 +16 +15

928
937
942
944

35
36
37
38
39
4B
41
42
43
44
45
46
4?

2SSB
2593

26a es 18B 3B
230 74 12E 3B

12 3
5 10

26B9
2681
2695
2964
2703
2772
2795
2828
2640

ICIB 63 126 120
32B 66 23B 9EI
22B 79 12B 94
818 62 27B 90
19B 86 E19B lBB
10B 67 03B 118

5 10
15 4
10 4
lB 5
lB 5
lB 5

54
5B

953 S5 12B 12B
45 EllB 19B CIRCUL9R LIE

6a 29B 12B
965
969

65 2EYB 155
35 25B 40

23B 81 14B 128
15B 6B 6BB 174
23B 69 170 144
220 73 150 77
228 61 16E 118

51
56
23

75 15B 9B
SE 15B 90

C IRCULRR 2B
C IRCULRR 10

2SB 1
2816

RRDFIR F 1=S

FIX
No.

TIFSZ
(z)

FIX
POSITION RI)DRR I+

Em EYS RF)DOB-CODE
SHRPE DIFIII I?3LRR TDDFF COP3’ENT5

RRDFIR SITE
POSITION IJ’U NO.CCRY

;
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17

16BOBB
160iBB
16B30fl
16B4BB
i6E15BB
16B60B
16148B
161408
161500
161500
161900
1619BB
161900
1622B0

31.3N 135.3E LCIND
31.4N 135.5E LIINl)
31. eN 136. aE LIIND
31 .7N 135.8E LRND
31.8N 135. BE LIINI)
31. BN 135.8E L!AND
33.2N 136. BE L9ND
33. lN 136.9E LFIND
33.4H 136.9E LRND
33.3N 137. BE L12ND
34. BN 137. 2E LllND
33.9N 137. IE LFIND
34.3N 137. IE LRND
34.4N 137.3E L6ND
34.4N 137. lE L9ND
34.4N 137.4S LAND
34.5N 137.2E LCIND
34.5N 137.5E LIWD
34.5N 137.3E LRND
34.5N 137.2E LIIND
34.6N 137.5E IAND

5//// /////
5//// 5B614
5//// ///fl/
5//// /////
5//f/ 5B las
S//// 5B la5
5//// 5B322
6//// 5////
5//// 5B216
6////’ 5////

283- 5B511
5///4 5351 i

33.3N 134.2E
33.3N 134.2E
33.3N 134.2E
33.3N 134.2E
33.3N 134.2E
33.3N 134.2E
33.3N 134.2E
34.6N 135.7E
33.3N 134.2E
34.6N 135.7E
35.2N 137. OE
35.3N 138.7E
34.6N 135.7E
35.2N 137. BE
35.3N 138.7E
34.6N 135.7E
35.3N 13B.7E

47B99
47899
47B99
47899
47099
47899
47899
47773
47B99
477?3
47636
47639
47773
47636
47639
47773
47639

65/// 53611
23711 504ElS

1622BB
162200
1623BB

5//2 s36ae
65/// 5////
5///2 5a211
55/// 583a8
23711 S36B5
!52/4 5049B
55/// 5360B

16230B
1623BB
17LMBB
17BBeB

34.6N 135.7E 47773
35.2N 137 .OE 47636
35.3N 13B.7E 47639
34.6N 13S.7E 47773
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22
23
24
25
26
27
20
29
30
31
32
33

37
38
39

170100
170100
170200
170400
170580
170500
170500
17B6S10
170600
170600
170700
170700
170700
17EIB00
170000
170600
170900
170945

34.5N 137.3E
34.9N i37.5E
34. BN 137.3E
34.9N 137.5E
34.9N 138. LiE
34.9N 137.9E
34.9N 138. lE
35. EIN 138.3E
35. E4N 13S.2E
35. BN 138.3E
35. IN 13B.5E
35. iN 139.4E
35.lN 13S.4S
35.2N 13S.6E
35.2N i3S.6E
35. IN 13S.6E
35.2N 13S.7E
35.5N 139.2E

LllND
L9ND
LIIND
LflND
LllND
LIIND
L9ND
LRND
LFIND
LRND
LQND
LFiND
LRND
LRND
L(3ND
LQND
LFIND
L8ND GOOD CIRCULBR

FIX TIM FIX INTENSITY NEfIREST
NO. (z) POS1TION ESTIWTE D9TQ (N1’1)

1 170000 34,6N 137.4S 060 030
2 17B9Ei’ZI 35.4N 138.3E 050 018
3 1712BB 35.7N 139.5E 045 020
4 1715BE 36.4N 139.6E 046 020
5 171BSYE 36.6N 140.3E 04 a25

6 18BBBB 37.5N 14B.6E 035 030

NOTICE - TNE IW3TERISKS (*) INDICFITE FIXES

52/13 50BBB
55/// 53511
51/13 50111
52/13 50411
353// /////
52/43 50919

55/// 5////
5//// /////

51//3 5els14
55// 1 50611
5//// /////
21//3 50511
55// 1 50611
7//// /////
5///3 50716
55// 1 50611
U//3 50705

6EI

SYNOPTIC F IXSS

COIIFENTS

ltlJ 47654
H 4763S
MIO 47626
m 47624
WDl 47629
lml 47595

UNREPRESENT12TIVE QND NOT USED FOR BEST TRfiCK PURPOSES.

35.3N 13B.7E
34.6N 135.7E
35.3N 13E.7E
35 .3N 135, 7E
35.2N 137. OE
35.3N 13E.7E
34.6N 135 .7E
35.2N 137 .EE
35.3N 13S.7E
34.6N 135. 7E
35.2N 137. BE
35.3N 13EI .7E
34.6N 135 .7E
35.2N 137 .BE
35.3N 13B .7E
34.6N 135 .7E
35.3N 13E . 7E
35.7N 139 .3E

47639
47773
47639
47639
47636
47639
477?3
47636
47639
47773
47636
47639
47773
47636
47639
47773
47639
47642
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MO/D9~R
m 12aBz
8812862
m3i212z
21B1218Z
21813BEIZ
EIB1386Z
0813122
aB1318z
a814BEIZ
EIB14062
E81412Z
0814182
EYS15EN3Z
0815E!6Z

BEST TRACK IAUIRNING

POSIT WIND POSIT wIND
24.3 145.1 30 8.8 B.0 8.
24,9 145.8 35 0.0 B.0 EI.
25.7 146.1 4B 26. B 145.6 40.
27.0 146.0 48 26.6 146.2 40.
28.0 145.6 4a 28.2 145.4 4B.
2B.7 145.4 45 28.5 145.3 4B.
29.3 145.3 58 29.1 145.3 50.
30.8 145.4 SE 29.9 145.2 45.
30.9 145.2 5EI 38.8 145.1 45.
32.2 144.5 45 31.8 144.8 45.
33.1 143.4 45 32.9 143.4 45.
34.1 141.6 45 34.1 141.3 55.
34.6 139.1 45 34,3 139.3 5B.
35.2 136.2 30 35.3 136.4 35.

24 HOUR FORECRST 48 HOUR FORECRST 72 HOUR FORECRST
ERRORS ERRORS ERRORS ERRORS

DST U [ND POSIT
-R. a. E!. B 0.0
-0. 0. a.0 %.0
32. 0. 29.9 144.1
26. a. 38. E 145.6
16. 0. 31.6 144.3
13. -5. 30.7 144.7
12. ~. 32a 144. D
12. -5. 32.4 143.2

8. -5. 33.9 143.3
2B . E. 35.2 143.8
12. a. B.a R.a
15. 10. B.B B-D

I?LL FORECRSTS
IJRNG 24-HR 48-HR 72-HR

WC FORECRST POS 1T ERROR 17. 123. 212. 0.

ilVt RIGHT QNGLE ERROR :2.’ 41. 46. 0.

9W2 INTENS NY mGN 1TUDE ERROR 3. 8. 9. 0.

Rvt INTENSITY S19S EI. -5. -6. El.
NUmER OF FORECIlST5 12 8 4 B

D ISTRNCE TRIWSLED BY TROP IC9L CYCLONE IS \ 968. NM

WERFIGE SPEED OF TROPICFIL CYCLONE IS 12. KNOTS

FIX TIFE FIX
NO. (2) POSITION 13CCRY DVORRK CODE

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27

112227
120000
120308
128600
121200
121800
121942
122 leo
122206
13B000
130502
1309EtB
131200
131680
131800
132144
14BBB0
14a45e
140900
14942
141200
1416BEt
141808
142041
1423B3
15BBBB
150600

24. BN 145.3E
24.4N i44.7E
24.5N 145.3E
24.7N 145.9E
25.eN 146.7E
26.7N 145.5E
27.3N 145.4S
2B. IN 145.3E
28.3N 145.4S
28. ON 145.7E
28.3N 145.4S
28.7N 145.5E
29. BN 145.4S
29.5N 145.4S
29.9N 145.2E
3B.6N 145.lE
3E.8N 145.2E
31.8N 144.7E
32.5N 144.2E
32.6N i44. EIE
33.lN 143.3E
33.5N 142.3E
34. lN 141.2E
34.4X 140. lE
34.3N 139.7E
34.5N 139.6E
35. BN 136.5E

PCN 5
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 4
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6
PCN 5
PCN 3
PCN 4
PCN 6

-n. en.el

‘72.5-’2.5

WIND DST LIIND POSIT
E. -0. 8. E.B O.B
E. -8. B. B.B EI. B

40. 72. -lB. 32.6 143.2
48. IQ. -lB. 32.7 144.7
40. 62. -la. 35a 143. B
4B. 91. -5. 33.2 144. B
4B. 73. -5. 8.E E.8
48. 135. -5. B.O O.B
40. 212. -5. B.B EI. B
4B. 333. 18. Ei. B EI. E

B. -0. B. 8.B 8.B
B. -0. 0. @.B E.B
B. -8. B. @.B B.B
B. -E. 8. E1.o B.B

WIND DST WIND POSIT
0. -0. 0. 0.0 0.B
a. -E. 8. 8.B 8.8

35. 32. -10. 0.0 0.0
35. 177. -lB. E!. B O.EI
35. 233. -lB. EI.0 EI. EI
35. 4a5. 5. a.a e.E

0. -B. a. e.~ e.o
B. -8. 0. 0.0 B.EI
B. -B. 0. 0.0 0.0
B. -B. 8. B.8 B.@
e. -B. 0. 8.8 E.a
a. -e. e. El. @ EI. B
0. -0. B. 0.0 B.0
B. -0. 0. 0.8 B.0

TVPHOONS Lkl ILE OVER 35 KTS
LRNG 24-HR 4B-HR 72-HR

0. B. 0. B.
B. B. 0, B.
0. a. 0. 0.
B. 8. B. 0.
0 B B e

TROP ICllL STORM BEN
FIX POSITIONS FOR CYCLONE NO. 7

SWITiLLITE FIXES

COttENTS

INIT 0SS

INIT 08S

T3. On.e-aa.5/llHRs

T2.5A2.5-AB.9Z11HRS

T2. EIA3. B #Lil. Ei/13HRS

11.5/1.5

T2. EK?.5 AIB.5/llHRs

E% LLCC

INIT OBS
E% LLCC
EXP LLCC

E)@ LLCC

E% LLCC
T1.9-. S-All .E/l4NRS

WIND DST WIND
0. -B. B.
B. -0. 0.
B. -0. 0.
B. -a. 0.
e. -8. 8.
El. -0. 0.
0. -0. 0.
0. -0. 0.
B. -8. B.
0. -B. 0.
D. -0. 0.
0. -0. 0.
B. -B. B.
e. -a. e.

S ITS

PGTIJ
PGTLI
PGTW
PGTW
PGTLI

PGTW
PGTLI
PGTw
PGTW
PGTIJ
PGTW
PGTW
PGTW
PGTW
PGTLI
PGTW
PGTIJ
PGTW
PGTW
RODN
PGTW
PGTW
PGTW
PGTLI
PGTW
PGTIJ
PGTW

131RCR13FT FIXZS

FIX lXtE FIX FLT 7EIBm 0SS tSIX-SFC-LSID mX-FLT-LVL.-hl’4D FICCRY EVE OR I EN-

No. (z) POSITION LM.

EYE TS* (C) MSN

HGT mLP VEL/BRGA?NG D IR/VSL~RG~NG NAVA’ET S~~E DIRIVTATION OUT/ IN/ DP6ST NO.

1 120742 25.2N 146.9E 15EIBFT 99? 4014D4S28B4814B 637 3 2s1
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2 122E53
3 122312
4 130B42
5 131134
6 132357
7 1.48254
B 1421e33
9 141le2
le 142113
11 142341

Z7. BN 145.7E
2B. BN 14S.5E
2S.9N 145.4S
29.2N 145.2E
3Ei.SN 145.lE
31.3N 144.9E
32.3N 144.2E
32. SN 143.5E
34.2N 1421.2E
34.2N 139.4S

150BFT
15e0FT

7eElm
7eElr12
70Elrm
7eafm
7eEln3
7eElr8
7aElrm
7Elem

9s4
994

29B7
2976
2994 990
2989
3a17
3014
2992
3822

30 200
45 300
35 110

45 130
55 070
35 1s0

65 120
20 130

35 19e
lLl 86fJ
4D Em

12a
25 230
36 160
le 19E

170
52 128
3e 198

35 120
4s 300
34270
55 Ua
47 130
62 070
41 110
51 090
52 048
34 130

FIX 11= FIX EYE
NO. (z) POSITION

RRDOB-CODE
RfJDBR QCCRY Sfi~E D Iatl RSL6?R TDDFF

1 1416BB 33.9N 142.2E LRND 5//// /////
2 141760 33.9N 141.9E LPND 4//// 73019

3 1418BB 34. IN 141.5E L13ND 5//// 73021

4 141900 33.9N 141. OE LI?ND 5//// 72719

5 142BBB 34. lN lm.8E LI?ND 6//// 728 IB

6 150200 34.SN 13B .2E L9ND 5//// /////

SYNOPTIC F 1=S

FIX THIS F 1X INTENSITY NEIIREST
NO. (Z) POSITION ESTImTE DRT!J (Ntl) com13JTs

1 1596BB 35.3N 136.4S 035 022 L?lD 47636. 47E99.476BB

2 1512E0 37. SIN 136.9E 030 065 LMO 47600

3B 10 5
le la s
2556
2135 CIRCU~R 2B
1361
2662
3EI 18 16
25 16 16
6526
3Ee5

CO?3ENTS

+25 +26 +23
+12 +14 +11
+12 +14 +11
+.14+17 +lR
+lB +lE + 6

+19
+17 +20 +12
+12 +16 +12
+14 +Ie +le

RQDIIR
POSITION

35.3N 13B.7E
35.3N 13B.7E
35.3N 138.7E
35.3N 13E.7E
35.3N 138.7E
35.2~ 137.8E

2
29 2

3
3
4
4
5
5
6
6

S17S
&X’?3NO.

47639
47639
47639
47639
47639
47636

NOTICE - TNE IISIERISKS (*) INDICIY7E F 1=S IJNREPRESENTIITIVE FIND NOT USED FOR aEST TRRCK PURPOSES.
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BEST TRFICK WRNIHG 24 HOUR FORECRST 4S HOUR FORECOST 72 HOUR FORECIIST

ERRORS ERRORS ERRORS ERRORS

m/DIV+IR POSIT WIND POSIT WIND DST WIND POSIT wIND DST WIND POSIT wIND DST WIND POSIT WIND DST WIND

0S08EIBZ 16. EI 111.3 20 EI. EI B.0 B. -21. B. 0.8 8.E B. ‘B. E. a.~ D.B E. ‘0. E. E.a a.E @. ‘e. B.
a8BSE16Z 15.1 112.2 221 8.0 O.B 0. -B. 8. B.B a.a a. ‘B. O. a.a E.@ a. ‘a. 8. a.@ @.@ @. ‘e. ~.
0S88122 14.7 113.1 2EI 8.0 EI.0 B. -0. B. 0.E B.B B. ‘B. a. a.B 8.8 G. ‘B. 8. D.@ a.~ n. ‘e- a.
08 Ei818Z 14.6 114.0 2E a.SI E.O E. -a. E. 0.0 8.8 B. -B. 8. B.8 B.0 B. ‘B. e. B.8 a.n a. ‘e. B.
EIB0921BZ 14.4 114.6 20 0.21 B-6 8. ‘a. O. @.E @.O O. ‘a. B. B.a B.@ E. ‘~. a. 8.0 a.E a. ‘a. B.
E1809B6Z 14.1 115.0 20 R-B 8.0 0. ‘8. B. n-~ e-~ 8. ‘o. E. B.a B.B E. ‘B. a. B.E B.@ a. ‘a. a.
0S09122 14.2 115.4 2E 8.0 8.8 B. ‘B. E. o.o a.@ 8. ‘E. a. R.a B-B B. ‘a. B. a.a a.a a. ‘B. B.
0809182 14.5 115.5 2B EI.8 E.B 0. ‘O. B. a-a @.@ B. ‘B. D. @.@ a.B a. ‘0. 0. B.a D.@ 8. ‘~. B.
O81OBEZ 14.9 115.4 25 E1.a E.B 0. -8. 0. a.B B.8 B. ‘a. B. B.a a.~ 0. ‘B. a. a.a a.B ~. ‘a. E.
EIS1OB6Z 15.1 115.3 25 E.B B.a 8. -E. 0. 0.0 a-O 0. ‘@. a. E.@ B.a 8. ‘B. a. B.@ B.0 a. ‘e- a.
@BlEIi2Z 15.4 115.3 25 B-B E1.a a. ‘8. 0. 8.O 8-D 0. ‘~. B. ~.a ~.a a. ‘8. a. @.a a.~ ~. ‘B. 0.
EIE1018Z 15. S 115.4 25 0.0 E.8 8. ‘E. B. O.B e-a 8. ‘a. E. 0.8 0.B e. ‘a. B. a.a E-@ - ‘a. e.
B811EtiZ 16.8 115.5 25 8.E B.a 8. -8. 8. B.B B.@ B. ‘E. E. 0.0 @.B E. ‘B. 8. B.e 8.8 E. ‘E. 8.
EIS11E6Z 16.4 115.8 25 a.E B.21 E. ‘O. O. 8.0 B.@ B. ‘0. B. @.B B.B E. ‘a. e. B.a B.a e. ‘B. B.
0811122 16.7 116.1 25 0.8 O-E 8. ‘B. a. B.D B-@ a. ‘B. B. E.@ a.B a. ‘B. a. a.a
8S11182 17.8 116.3 25 B-e B.E 8. ‘B. a. E.@ Q-e @. ‘~. R. a-8 D.B 8. ‘B. @. ~.a

0. -0. 0.
::: e. -e. a.

0812002 17.3 116.5 30 0.8 0.8 B. ‘E. B. B.0 B.a 0. ‘0. B. a.B e.0 a. ‘o. 8. B.@ 0.0 n- ‘8. 8.
E812S16Z 17.6 116.7 38 ,0. E 0.8 B. ‘B. 8. E.B B.@ 8. ‘0. B. a.a ~.~ a. ‘B. a. 0.B B.e a. ::- n.
6812122 17.6 116.8 30 18.0 116.2 3B. 36. a. B.B @.@ B. ‘8. B. ~.~ . ~. ‘B. B. B.@ E.a 6. . e.
B8121BZ 1S.0 116.9 3B 17.8 116.2 38. 42. E. @.@ e-B D. ‘B. n. B.B @.a ~. ‘D. e. 0.@ B.B $ ‘e. e.
Li813BBZ 18.3 117.1 3B 18.3 116.9 3B. 11. B. O.E B.8 0. ‘B. e. a.a e.E 0. ‘e. B. E.e E.e . ‘8. B.

flu FORECQSTS lYT+iOONS LFIILE OVER 35 KTS

b!RNG 24-HR 48-HR 72-NR LRNG 24-NR 4B-HR 72-HR

IWG FOREC6ST POSIT ERROR 30. a. a. 0. 0. 0. El. 0.

RVG RIGHT FINGLE ERROR 25. 0. El. B. El. B. 0. 0.

WG INTENSITY PBIGNITUDE ERROR 0. 0. B. B. E!. 0. 0. El.

WG INTENSITY BlfiS 0. B. El. B. 0. B. 0. 8.

NUmER OF FORECIISTS 3 Et 8 0 B El B a

D ISTRNCE TRWSLED BY TROP ICRL CYCLONS IS 555. NH

WER9GE SPEED OF TROPICrlL CYCLONE IS 5. KNOTS

TROPIC9L DEPRESSION TDB6L+A
FIX POSITIONS FOR CYCLONE NO. 6

SWELLITE F I)CES

FIX TIPE F 1X
NO. (Z) POSITION 8CCRY DWJMK CODE

1 09 B8218 14.5N 114.5E PCN 6 T1.B/l.B
2 090300 14.4N i14.SE PCN 6
3 09E621B 14.IN 114.9E PCN 6
4 B9B734 14. lN 115.5E PCN 3 T1.5/l.5
5 E19EV39 14.6N 114.8E PCN 5 T1.Ev1.8
6 09B90B 14.lN i15.2E PCN 6
7 S191127 14. lN 115.3E PCN 6
6 09i6t!E 14.4H 115. lE PCN 6 Ti .W1 .B+D1 .W13HRS
9
10
11
12
13
14
15
16
17

* 16
19
20

* 21
22
23

n 24
25
26
27
28

091800
092018
0s2100
092226
092226
100000
166052
lelE130B
10B721
101186
101280
1B16BB
IE12EW16
182205
1lBEleEl
110030
120300
120600
12@657
120900

14.6N 115. lE
14.3N 115.9E
14.6N 115.2E
15. IN 114.8E
14. fiN 115. lE
14.8H 115.FIE
15. BN “115.6E
15.2N 115.OE
14.9N 115.5E
15.3N 115.5E
15.6N 116. lE
i5. SN 115.5E
15. SN 116.6E
16. ON 116.2E
16.7N 115.7E
15. EIH 115.lE
17. eN 116.CIE
17.4N 116.6E
17.7N 116.4S
17.6N 116.2E

PCN 6
PCN 5
PCN 6
PCN 5
PCN S
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 4
PCN 4
PCN 3
PCN 6

COPtENTS

INIT OBS

INIT 08S

Te.5/l.5 AAII.W15NRS

T1. SV1.5 /lASI.5/17HRS

71.5/1.5 #S.O. B=4HRS
T1.5z1 .5 =$B. EI-4HRS

ULCC FIX
ULCC FIX

T1 .5/1.5 /?321.0~4HRS
T1.5z1.5 /D1.0/24HRS

Ti. B/l.8
T1. e/l.@

12.5/2.5

29 1212eEI 17.5N 116.3E PCN 6
3Ei 121880 17.7N 115.9E PCN 6 T2. !M?.5

* 31 122196 17.7N 115. BE PCN 6-

INIT OBS
[NIT OBS EW LLCC
EW LLCC
lNIT 08S

INIT OBS

s HE

PGllJ
PGTW
PGTW
RPM(
RODN
PGTW
RPm
PGTW
PGTW
RPM(
PGTW
RPM(
RODN
PGTLI
RPM(
PGTW
RPtU
RP!#
PGTW
PGTW
RPtK
RPM(
PGTW
RODN
PGTw
PGTW
RPW
PGTw
PGTW
PGTW
PGTW
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* 32 122304 17.9N 115. @E PCN 5 T2.5/Z.5 /SB.8/24HRS
33 130880 IE. SN 116.7E PCN 6

RPtK
PGTiJ

9 IRCRfIFT FIXSS

FIX TIME FIX FLT ?BOm OBS FBX-SFC-WD mX-FLT-LVLIMD RCCRY
NO. (z)

EYE
POSITION

EYE OR I EN-
LVL

EYE TSW (C) MEN
HGT ~LP VEL/BRG/RNG D IRA$ELmRG/RNG Nflv/?’ET SHRPE DIIW’WT9TION OUT/ INz DPP3ST NO.

i 101E21 15. @N 115.4S 15EWFT 1008 740
2 11B24B 15.8N 115.2E 15E!OFT

+25 +22 27 4
1002 15 210 45 B68 17 2S8 34 15 lB +26 +24 31 5

3 120247 17.5N 116.6E 15EKlFT 999 48 21B 7E 020 23 3Ba 4E 8 10 +27 +26 +23
4 1321BaB 18.7N 116.9E 15BElFT

6
1005 25 12B 9EI E6EI 15 120 9EI 5 15

5 130303 lB.5N 117.2E lSB@FT
+25 +24 7

1005 2EI 230 66 27B 24 23B S8 5 20 +26 +25 +24 7

NOTICE - THE 9STER ISKS (*) IND ICRTE F 1X55 UNREPRESENT9TIVS FIND WT USED FOR BEST TRflCK PURPOSES.

136



BEST TRRCK LMRNING 24 HOUR FORECRST
ERRORS ERRORS

POSIT WIND POSIT WIND DST WIND POSIT WIND DST LIIND
19.2 119.4 3B SI.EI EI.EI a. -0. 8. EI.E E!.B 8. -EI. EI.
19.4 12B.2 30 19.7 121.3 3E4. 65. 0. 21.9 124.6 25. 121. -28.
19.6 12B.B 3E 2E.B 128.S 4B. 24. IEI.22.2 124.2 45. 164. 5.
19.8 121.5 35 19.S 121.6 48. 6. 5. 21.1 124.2 45. 23Ei. 1S.
19.9 122.7 4B 2FI.1122.4 4B. 21. 0. 21.5 125.B 45. 2SB. 1S.
19.9 124.4 45 19.e 124.2 45. 13. 0. EI.0 21.B 8. -e. b.
28.2 126.2 4B 2E.0 126.0 48. 16. B. B.0 8.EI 8. -B. B.

46 HOUR FORECRST
ERRORS

POSIT hIIND DST lJIND
0.0 8.0 8. -a. B.
e.e ‘a. @ 6. -a. e.
0.0 0.0 0. -a. 0.
0.0 B.0 0. -B. B.
0.8 0.0 0. -B. 0.
2..8 0.0 8. -0. B.
B.B 5.8 e. -0. B.
E.E B.B 0. -0. 0.
0.0 0.0 0, -0. e.

72 HOUR FORECAST
ERRORS

POS 1T WIND DST WIND
e.B 8.0 B, -B. e.
0.0 0.0 0. -0. 0.
0.8 a.8 e. -E. 0.
0.6 e.e 6. -6, e.
E1.o 8.8 El. -e. a.
0.0 0.0 0. -0. B.
E.e e.B a. -B. a.
0.0 0.0 a. -0. 0.
0.0 0.0 0. -0. 0.

PIWDIVHR
BB13E16Z
0813122
EIB131EZ
0s14BBZ
8814B6Z
0814122
0EI141BZ
EIFJ15BEJZ21.a 12B.3 30 21.1 12B.2 3Ei. 8. 8. B.0 B.EI 8. -B. B.
0EI15Ei6Z22.B 138.B 38 22.1 129.9 3B. S. B. 6.0 B.8 B. -B. B.

fiLL FORECASTS TYPHOONS WI ILE OVER 35 KTS
LRNG 24-HR 4B-HR 72-HR iJi!NG 24-HR 4B-HR 72-HR

WG FOREC%T POSIT ERROR 20. 199. e. 0. 0. B. B.
WC RIGHT fiNGLE ERROR 12. 105. 0. :: e. B. B. 8.
13VG INTENSITY mGNITUDE SRROR 2. 14. 8. 0. e. B. 0. B.
IW/G INTSNSI’IW EIWi 2. 4. 0. B. 0. B. a. B.
NUmER OF FORECRSTS B 4 B B a B B e

D ISTRNCE TRFIVELED BY lROP ICI?L CYCLONE IS 631. Ntl

IWERFIGE SPEED OF TROP IC$3L CYCLONE IS 13. KNOTS

TROP ICRL sToRn C9RMEN
FIX POSITIONS FOR CYCLONE NO. 6

SFITELLITE F 1=S

FIX Tlm FIX
NO. (z) POSITION ACCRY DvORRK CODE cor?ENTs SITE

1 13B644
i3090B
131208
131600
1318B0
1321BB
132325
14B3B0
140680
14B632
i4B9B0
1412EB
141608
i41e0El
142303
142303

19.4N 12B.3E
19.4N 12EI.5E
i9.7N 12EI. SE
19. BN 12B.7E
2B. eN 121.BE
2B.3N 121.2E
19.4N 121.5E
19.8N 121.9E
2B.aN 122.2E
2B.8N 122.7E
20.8N 123. lE
2B.3N 123. BE
20.3N 124.4S
2Ei.4N 124.6E
21. EiN 127.5E
2B.4N 12B.2E

PCN 5 T1. B/l .5 fll.5/13HRS
PCN 6
PCN 6
PCN 6 T1.5/l.5 /LJ1.6/121HRS
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6 T1.5/1.5 /SB. B/i4HRS
PCN 6
PCN 6
PCN 6 T1.5/l .5 =B.e/ltlHRS
PCN 6
PCN 6
PCN 5 Ti.5/l.5 lNIT OBS

PGTU
PGIM
PGTLI
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTw
PGm
PGTLI
PGTLI
PGTW
PGTU
RPm

2
3
4

ULCC FIX

5
6
7
e
9
10
11
12
13
14
15
16

II IRCRIIFT F1)dIS

FLT 70Bm OBS mX-SFC-LhiD
LVL HGT MSLP kELMRGmNG

mx-FLT-LVL-L3’iD 13CCRY
D lR/v6L/BRG4?NG N13V~T

EYE EYE OR IEN-
SH13PE DIflMRTION

EYE TEW (C) P?5N
OUT/ IN/ DPAST NO.

FIX
NO.

TIIIS
(z)

FIX
POSITION

+12 +12 9
+13 10

lB
+15 +16 11
+13 +16 11

12

1
2
3
4
5
6

131344
14D32E
14S633
141 1B7
141426
142142

19. BH 12B. OE
19.9N 122. lE
19. BN 122. eE
19.8N 124.2E
2B. ON 125.2E
2B.7N 127.6E

7@Bm 3865
70BflS 3052
7EIEitlB 305B
7EBm 3B16
?Bslm 3e13
7E0m 3023

997
996 35310 3B

30 19B 46
992 3e 24B 9e

35 12Ei 90

218 29 150 77 5 2B
EIIEI 36 31EI 27 lEl B
B20 3S 29B 46 12 7
21B 4B B9B 6B 5 5
34B 23 2BB
24B 54 lBB

6B55
3B55

RRD9R F 1X3

EYE EYE RCIDOB-CODE
SH17PE DIWI W&MIR TDDFF

1B8B 1 4////
IBS1l 4E14B1
lBe12 4B9el

137

RllDilR SITS
POSITION WIJ NO.

F 1X T1F3? FIX
CBPtENTS

EYE lBB PCT CIR
EYE lBB PCT CJR
E= lBO PCT CIR

NO. (z)- POSITION RQDRR nCCRY

1 132888 19.6N 12EI.7E L9ND
2 1321ae 19.7N 121. IE LGND
3 13213@ 19.6N 121.EIE LllND

18.3N 121.6E 9S231
lE.3N 121.6E 9B231
lS.3N 121.6E 9B231



4 1322a@ 19.7N 121,3E L9ND 16811 4s1401 EY6 Im PCT CIR
5 132388 19.7N 121.3E LRND

lB.3N 121.6E 9S231
16811 40401 EYE W! PCT CIR

6 132338 19, EN 121 .4S LRND
lE.3N 121.6E 9B231

16781 40482 EYE 88 PCT CIR
7 14E188B 19, EN 121 .5E LFIND

19.3N 121.6E 9S231
lffi51 4E16EII EYE lEle PCT C IR

E i414t4e 2EI. EIN 124.2E LRND 10341 70927
le.3N 121.6E 90231

9 1415BB 20, EIN 124.3E LIIND
16.3N 12B.6E 90321

4///1 SR903 18.3N 121.6E 98231

NOTICE - TNE FISTER ISKS C*) ItiDICfUEFIWS UNREPRESENTRT1kE fIND NOT USED FOR BEST TRRCK PURPOSES.

138



PIVIM4+R
0Bi7E16Z
081’7122
0B171ez
Be 10002
081S062
oelB12z
f3BiBl EZ
0819802
EIB19216Z
EIB1912Z
0s191s2
0820002
0B2Ea6z
0s2E12z
0S2RIBZ
BB2 1002
082 1E16Z
CIE21 122
6s21 182
0B22BBZ
0822062
ae2212z
flB221ez
ElB23BBZ
L3B23E16Z
EIB2312Z
EIB2318Z
EIB24QEIZ
EiB2406Z
EE2412Z
EIB241SZ
0B25BOZ
0B25E6Z
0S25122
EIB251BZ
0B26EIEIZ
61B2606Z

BEST TR9CK

POSIT WIND POSIT
15.2 i4B.1 20 31.E B.fl
15.4 139.9 20 0.0 0.0
15.4 13B.1 20 0.8 B.EI
15.2 137.2 25 EI. O 8.B
15. B 136.3 25 0.0 8.0
15.2 135.3 25 0.0 E.0
15.6 134.5 30 EI. E 0.0
1S.9 133. B 35 0.5 O.EI
16.1 133.2 4D 16.3 133.2
16.3 132. B 45 16.5 132.7
16.5 132.4 SE 16.9 132.3
16.9 132.2 S5 16. B 132.2

l&IRNING 24 HOUR FORECAST 40 HOUR FOREC9ST 72 HOUR FORECIMT
ERRORS ERRORS ERRORS ERRORS

17.4 132.5 5B 17.6 132.2
lS. B 133.8 45 17. B 132. B
16.7 133.7
19.3 134.7
2B.B 13S.6
20.7 136.3
21.4 137.1
22.2 137.9
23.2 13S.7
23.6 14.1
24.2 141.6
24.9 142.6
25.4 143.1
25.6 143.5
2s. s 144.0
2s.1 144.3
25.3 144.7
25. B 144.7
26.2 144.1
26.5 143.4
27.1 142.8
27.9 14i. B
29.1 141.3
30.0 141.2
31.2 141.3

40 lB.6 133.4
35 19.4 134. s
3s 20.8 13s. e
3B 2EI.7 136.6
30 0.0 0.0
30 E1.o 0.0
30 B.@ E.e
35 E1.cl E1.a
45 B.a E.EI
SB 24.9 142.7
56 2S.6 143.7
45 25.9 143. B
4825.9 143.9
40 25.1 144.2
4S 25.6 144.4
50 2S.7 144. S
SE 26.0 144.7
50 26.3 143.7
45 27. S 143.4
40 27.6 142.0
35 29.2 140.8
30 30.2 141.1
25 0.0 0.B

wIND
0.
0.
0.
0.
0.
0.
0.
0.

35.
4D.
40.

$!:
40.
40.
25.
25.
2s .

0.
0.
0.
0.
a.

45.
SE.
45.
45.
35.
35.
3s .
4a.
35.
35.
30.
30.
25.

0.

DST WIND POSIT
-0. B. E1.e B.e
-El. 0. 0.a 8.0
-8. 0. E1.El 0.6
-’B. El. B.@ e.e
-0. 0. a.a 0.0
-a. 0. a.a F3.B
-0. 0. 0.8 B.e
-0. 0. 0.0 0.8
12. -5. le. s 131,3
13. -5. 18.6 131.2
25. -la. 19. B 131.1

. -le. lee 13B.9
2:. -5. 22. B 134. B
17. -5. 19.9 13s.1
le. B. 20.6 136. B

. -10. 22.2 13s. s
1?. -lB. 22.6 139.2
17. -5. a.~ B.e
-B. B. 0.0 0.0
-8. B. B.e O.e
-0. B. 0.0 8.0
-0. El. 0,8 0.0
-a. a. B.e e.a

5. -S. 29. % 147.5
35. E. 28.7 14S.8
17. B. 27.9 145.8
25. 5. 27.4 144. S

5. -5. 2S.9 141. e
24. -1!3. 26.4 143.2

E. -15. 27.2 145.2
34. -le. 27.5 144.6
20. -15. 28.3 142. B
40. -lEI. 29.4 143.1
21. -10. 8.0 e.e
27. -S. B.@ 0.0
13. -5. cI.0 a.e
-El. B. 0.0 0.0

UIND DST LIIND POSIT
0. -B. a. 8.0 0.0
e. -0. 0. a.a L3.EI
6. -e. 8. a.a e.a
0. -0. 0. 0.0 B.e
0. -0. 0. 0.% 0.0
B. -0. B. 0.0 0.0
e. -e. 0. a.a e.e
0. -0. e. 8.0 0.0

45. 99. -S. 2’3.9 13B.7
55. lEt9. lB. 21.6 130.7
6E. 149. 28. 21.4 13B.7
6E. 23B. 2s. 19.9 130.3
60. 12S. 2S. 23. B 137.4
5R. E3. 26. 21.9 137. B

WIND DST LJIND POSIT
0. -0. B. 0.B 0.0
0. -a. B. 0.0 0.0
0. -0. 0. 0.0 0.0
E. -B. 0. B.@ e,sl
0. -0. B. 0,0 0.0
0. -B. B. 0.8 B.B
0. -B, B. 0.0 0.0
B. -B. B. 0.0 8.0

60. 2s1. 25. 23.9 13E.7
6S. 314. 35. 23.8 138.7
7e. 356. 40. 23.4 130.7
70. 447. 4B. 22.0 13EI.4
?@. BB. 40. 25. S 140.2
55. 171. 2EI. 23.6 140. S

S@. 78. 20. 22.4 13B.7 55. 193. 10. 24.1 141.6
25. S8. -5. 24.6 142.2 28. 2B. -30. B.@ B.0
25. 45. -5. 0.0 0.E

0. -B. B. 0.0 8.0
0. -0. 0. 0.0 0.0
@. -B. B. E.8 B.B
0. -B. 0. 0.0 0.0
0. -B. B. 0.0 0.0
0. -0. B. 0.8 0.0

40. 29EI. 6. 31.7 153.7
4EI . 27Ei , -5. 3e.3 154.1
3S. 127. -15. 29. S 158. B
3B. 81. -20. 29.3 147. S
30. 93. -2EI. B.B EI. B
35. 47. -lB. 2?.7 142.3
35. 1B6. -5. 0.0 EI. EI
50. 199. 15. 0.0 R.EI
45. 132. 15. 0.0 B.EI
40. 143. 15. B.@ EI. B

B. -B. 0. 0.0 0.0
B. -B. B. 0.0 0.0
a. -B. B. 0.8 B.21
0. -B. B. 0.0 0.B

8. -B. 0.
8. -B. B.
0. -B. B.
e. -B. 0.
0. -El. 0.
E. -0. B.
B. -B. 0.

35. 623. -15.
30. 625. -1S.
25. 446. -1S.
25. 341. -lEI.

B. -0. B.
25, 216. B.

8. -a. El.
0. -B. B.
B. -B. 0.
0. -B. B.
0. -B. B.
el. -e. 8.
e. -e. El.
B. -0. B.

IILL FORECIISTS TYPHOONS WILE OVSR 35 KTS
LF!HG 24-NR 4B-HR 72-HR LF!NG 24-HR 48-HR 72-HR

RW FORECAST POSIT ERROR le. 134. 317. 395. 0. B. B. 0.
RW R lGHT f#NGLE ERROR 11. 92. 213. 19e. 8. B. B. 0.
fIVG INTENS lTY WGN ITUDE ERROR 7. 13. 23. 34. e. B. 0. 0.
WG INTENS Ill’ BIFS -7. 4. 16. 34. 0. B. e. 0.
NUmER OF FORECW7S 23 19 13 7 0 B e 8

DISTRNCE TRIW’ELED BY TROP lCFIL CYCLONE IS 1859. N!l

RVE’RFIGE SPEED OF TROP lCI?L CYCLOHS IS 9. KNOTS

TROP ICIIL STORII DOPl
FIX POSITIONS FOR CYCLONE NO. B

SATELL tTE FIXES

FIx TI~ FIX
NO. (z) POSITION $CCRY DVOR9K CODE

1
*2
%3

a.

5
6
7
e
9

lB
11
12
13

171900
leaeml
leB308
leE16B8
leB90B
19 lE13e
181200
1S1600
181B0B
le2E15B
le2317
190300
190530

15. lN 137.6E
15.7N 13S.6E
15.9N 137.9E
lS.lN 136.4S
15.2N 136.2E
15.3N 135.9E
15.4N 135.6E
lS.4N 134.5E
15.4N 133. BE
15.7N 134.2E
15.7N 133.9E
16.2N 133.6E
16.4N 133.5E

PCN 6
PCN 6 T1.9/I.8
PCti 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T1 e/l .6 .5B.EM6HRS
PCN 6
PCN 5
PCN S T2.5n. s /D1.5n7HRs
PCN 4
PCN 3

COttENTS

ULCC FIX
INIT OBS

0.0 0.0
a.e a.e
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
a.B 6.B
B.8 EI. B
0.0 0.0
E1.a e.El
0.0 B.EI
0.0 0.0
Ei. B 0.8
0.0 0.0
0.0 B.B
8.0 0.0
0.0 B.O
8.0 0.0
B.B 0.0

SITE

PGTIJ
PGTIJ
PGTW
PGTLI
PGN
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTw
PGTW
PGTw

IJJIND DST WIND
B. -B. 0.
B. -B. 0.
E. -B. O.
0, -B. B.
B, -B. 0.
B. -8. EI.
0. -0. El.
B. -0. 0.

75. 442. 45.
80. 52B. 45.
85. 688. 4.
eB. 693. 36.
ea. 157. 36.
65. 190. 2E.
65. 155. 25.

0. -0. e.
B. -e. El.
0. -0. 0.
a. -B. B.
8. -B. B.
e. -e. e.
0. -B. 0.
B. -B. 0.
B. -B. 0.
B. -8. B.
0. -B. 0.
6. -B. 0.
B. -B. 0.
B. -0. e.
B. -8. e.
B. -B. 0.
0. -0. 0.
B. -0. B.
B. -EI. EI.
B. -8. 0.
B. -0. 0.
8. -B. 0.

14 19B938 16. IN 133. OE PCN 4
15 1912BB 16.4N 132.7E PCN 6 77?.5/2.5 /D1.5/12HRs
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16 191815 l?.6N 132.5E
17 192037 16.9N 132. lE
lE i92255 17. IN 132. S.E
19 192256 16.7N 132. lE
20 20 EIRB8 16. BN 132.2E
21 20Ei3BB 17. IN 132.3E
22 20851S 17.5N 132.5E
23 200608 17.6N 132.6E
24 2EYB98B 17.7N 132.7E
25 2a12@EI 17.9N 132.9E
26 201802 lE.9N 133.5E
27 202234 19.2N 134.4S
2B 2B2234 19.lN 134.6E
29 2103BE 19.7N 135.2E
3B 21OSB5 19.9N 135.5E
31 21 B6EEI 2B.2N 135.9E
32 2116EIEI 21.2N 137. flE

* 33 21175a 21.2N 135.6E

34 21210E 22. BN 13B. OE
35 212212 22. BN 137.5E
36 212212 21. EN 137.5E
37 2263EI@ 22. BN 13s, lE
38 220457 22.3N 13S . 9E
39 220680 22. EN 139. OE
43 220B35 23. sN 139.6E
41 2216LiEI 24.8N 141.3E
42 22173B 23.9N 141.5E
43 221934 24.2N 142. OE
44 222115 24.5ti 142.2E
45 222150 24.6N 142.5E
46 230EIEIEI 24.9N 142.7E
47 23@3Eie 25.2N 143. lE
4S 230441 25.2N 143.4S
49 230600 25.4N 143.4S
5B 23E19EILI 25.5N 143.6E
51 231208 25.8N 143.7E
52 23i60EI 25.7N 143. EE
53 231E08 2S.9N 143.9E
54 232e54 25.3N 144.2E
55 232310 25.5N 144. eE
56 240800 25.2N 144.2E
57 2~3B0 25.4N 144.3E
5S 2406Ew 25.6N 144.6E
59 241021B 25.7N 144. eE
6L! 241221EI 25.5N 144.6E
61 2416LM 26. EiN 144.7E
62 241713 26. ON 144.5E
63 242033 25.9N 144. BE
64 242243 26.3N 143.2E
65 242246 26.3N 144.8E
66 25EXlCiB 26.5N 143.4S
67 2583ElEI 27. EIN 143. 3E

* 6S 2sB55E 27.6N 143.9E
69 250946 27.3N 142.5E

* 78 2512ElB 27. lN 141.9E
71 2516BB 2S.9N 141.2E
72 251 EBB 29.3N 14E!. SE
73 251B43 29.5N 141. lE
74 252B12 29.8N 141 .3E
75 252226 38. EIN 141 .3E
76 252226 3EI. ON 141. lE
77 2680BB 30. lN 141.4S
78 26 Ei3E0 30.7N 141. SE
79 268545 31.5N 141.7E
EE 26BB52 31.6N 141.4S
El 261288 32.3N 141.2E
E2 261956 32.6N 142.4s

FIX TIFE FIX
NO. (2) POSITION

1 198735 16.2N 133. @E
2 192125 16.7N 132.2E
3 192358 16. EN 132.2E
4 2B9843 17.5N i32. SE
5 201039 17. BN 132.5E
6 282059 19. IN 134.4S
7 202343 19.3N 134. BE
E 210838 20.3N 13S.9E
9 21112E 2E.5N 135.6E

lE 228612 23.4N 138.5E
11 222351 24. SN 142.7E
12 232859 25.4N 144.2E
13 232316 25. IN 144.2E
14 248841 25.5N i44.7E
15 241155 25.2N 144.5E

PCN 5
PCN 5
PCN 3 T2.EV2.B INIT OBS
PCN 3 13. Ela. e /oEi.5zllNRs
PCN 4
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6
PCN 5

ULCC FIX

PCN 3 T2.e.e.a INIT OBS
PCN 3 T3. BA!. @ /SB.8~4HRS
PCN 4
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5 12. W2.5 AJJ1.EMMNRS
PCN S T2.5~.5 mEi.5/24HRS
PCN 4
PCN 3
PCN 4
PCN 5
PCN 6
PCN 4
PEN 4
PCN 3
PCN 3 T2. E/2. B K$EI. E/24HRS
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 4 T2. !5/2.5-/D0.5/l4HRS
PCN 4
PCN 4
PCN 3
PCN 3 n.efi. e
PCN 4 ?2.52.5 A8.EV12NRS
PCN 6
PCN 6
PCN 6
PCN 6 n.eln. e aE1. s/12HRs
PCN 6
PCN 6
PCN S
PCN 5 13.5~.5 /D1. B/llHRS
PCN 3 T3.EIZ3.EI =EI.W24HRS
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6 T2. El/2.5-/Lll .s/l3HRs
PCN 4
PCN 4
PCN 3
PCN 3
PCN 3 T1.5/2. S AJ2.W24NRS
PCN 3 T2.w3.Ei-Au.Ev24HRs
PCN 4
PCN 4
PCN 5
PcN 5
PCN 6
PCN 4

EXP LLCC
Em LLCC
E* LLCC
Em LLCC
EXP LLCC
EW LLCC

EXP LLCC
E)@ LLCC
ExP LLCC
EXP LLCC

ExP LLCC
INIT OBS

EW LLCC

E)@ LLCC

aIRCRRFT FI%ES

FLT 70Em OBS mx-SFC-LWD PFIX-FLT-L%L-LND RCCRV
LVL HGT MSLP VEL/BRG/RNG D IR/%EL/BRG/RNG NRV/MET

i560FT
i500FT

7BBrm
7ElBra
7E10r12
70Bm

150BFT
15BBFT

3112
3099
3B83
3124

121B4 40 130 le 10 2
1002 5E114B3224D331@ 257 4

55 22EI 27 B25 22 E1321 68 18 3
3S 19B 9B 24E 37 170 95 16 16

2aB 24 E15EI 38 la lB
35 15B 6B 21EI 421 la 15B 5 20

1003 35 020 5 270 36 220 158 5 2
1002 35 15B sa 2ia 33 14 lEB B 10

7EiBm 3116 3421 18 228 128 lB 15
150BFT 1003 3tl 16EI 220 228 3S 14E 185 5 1
150BFT 995 48 E19EI IB 36B 37 27B 28 7 3
1580FT 35 360 809030360 8 53
15BBFT 999 35 330 20 060 40 330 20 5 4
7B0m 3065 30 210 75 240 72 220 S0 10 3
78am 3092 lee 34 14 75 la 4

Pm
PGTw
RP?u
PGN
PGTw
PGTIJ
PGTW
PGTU
PGllI
PGTIJ
PGTw
RODN
PGTLI
PGTLI
PGTW
PGTW
PGTIIJ
RPrK
PGTW
PGTw
RODN
PGTW
PGTLJ
PGTw
PGTw
PGTw
PGTLI
PGTw
PGllIJ
PGIW
PGTW
PGTW
PGTILI
PGTW
PGTLI
PGTw
PGTw
Pm-Ill
PGTw
RKSO
PGTIJ
PGTIJI
PGTW
PGTW
PGTw
PGTw
PGTLI
PGTW
PGTw
RKSO
PGTw
PGTIAI
PGTW
PGTW
PGN
PGN
PGTw
PGTLI
PGTLI
PGTLJ
RKSO
PGTLJ
PGTW
PGTLJ
PGTIJ
PGTw
PGTW

EYE EYE OR IEN- EYE TEtP (C) t?3N
SHRPE D IIWVWITION OUT/ IN/ DPfiST NO.

+26 +27 38
+25 +23 31

+11 +12 +B
+12 +14 +11
+12 +13 + E

+14 +12
+27 +26 25

+18 +14 + 9
+25 +25 +23
+23 +23 +22

+2E +2s 25
+27 +25 26

+15 +28 +]1
+15 +13 + s

3
4
4
5
5
6
6
7
7
e
9

11
11
12
12
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16 242842 26.EN 144.8E 7eEirB 3094 50 668 25 1S8 Si a68 58 15 2 +16 +1 1 13

17 242325 26.5N 143. SE 7a0MS 3F152 990 35 14 135 em 34 35a se e 5 +11 +12 13

18 251B2S 27.4N 142. IE 7tYElm 3122 lElB7 218 36 119 63 B 7 +12 +11 14

19 251391 2S.2N 141.8E 7aBrm 31 la 068 27 32SI 66 10 5 14

20 252032 29.3N 148. SE 70erm 31B5 25 09E 3B 198 26 B9B 9B 5 S +12 +12 +IEI 1s

21 25234 3EI. EIN 141.2E 70 Elm 312B 1863 25 27E 25 lBB 2EI B3B 4@ 5 10 +26 +22 29 15

NOTICE - TNE ASTERISKS (*) IND ICWE FIXES UNREPRESENTATIVE RND NOT USED FOR BEST TRllCK PURPOSES.

141



MO/DFl/HR
E@25E16Z
BS25122
E8251Ez
EiS26021Z
EW26E16Z
fYS2612Z
6S26182
EIS27WIZ
B82706Z

BEST TMCK UIRNING

POS 1T WIND POSIT WIND
25.5 12S.1 20 LI. B 8.8 EI.
25.6 12B. s 28 EI.8 6.8 6.
26.6 12S.7 2Ei B.E EI.8 B.
27.6 129.1 25 B.E Ei. E B.
29.0 129.2 25 Ei. B EI. EI E.
30.3 128.9 25 3B.3 129.1 25.
31. S 12S.4’ 25 31.6 12E.6 25.
33.3 127.4 3EI 33.9 127.0 30.
34.9 126.9 25 34.9 127.2 25.

ERRORS
DST U] ND

-B. 0.
-a. B.
-8. B.
-0. 0.
-e. 0.
10. B.
16. E.
41. e.
15. B.

24 HOUR FORECRST
ERRORS

POSIT WIND DST LliND
0.0 0.8 0. -8. 8.
B.n 0.0 0. -n. 0.
8.. ❑ .@ @. -a. 8.
0.1 0.0 0. -0. 0.
0.0 0.0 0. -B. B.
R.8 6.e E. -El. e.
E.a 8.0 8. -a. B.
0.0 8.B 0. -0. 0.
0.0 0.0 0. -B. B.

4S HOUR FOREC13ST
ERRORS

POSIT WIND DST WIND
0.0 0.0 B. -0. 0.
0.0 0.0 B. -0. 0.
0.0 0.0 0. -0. e,
B.E 0.0 0. -0. 0.
0.0 0.0 0. -0. 0,
0.0 0.0 0. -0. 0.
0.8 8.0 a. -0. 0.
6.8 B.a a. -B. a.
B.e E.a E. -a. e.

RLL FOREC13S13 TYPHOONS (&i ILE OWSR 35 KTS
LRNG 24-NR 4B-HR 72-HR IJRNG 24-HR 4B-HR 72-HR

RVG FORECFIST POSIT ERROR 21. e. 0. B. El. B. 0.
flVG RIGHT ANGLE ERROR 11. El.

0.
B. e. e. B. e.

FIVG lNTENS ITY mGNITUDE ERROR B. e.
e.

e. e. 0. B.
flVG INTENSITY BII?S 0.

0.
e.

B.
e, e. 0. El. e,

NUmER OF FORECfiST5 4
0.

8 e e 0 a B 0

DISTRNCE TRRVELED BY TROP [CQL CYCLONE 1S 622. Ntl

FIVERllGE SPEED OF TROP ICfILCYCLONE 1S 13. KNOTS

TROPICflL DEPRESS ION TDE19W
FIX POSITIONS FOR CYCLONE NO. 9

.SRTELL ITS FIXES

FIx TItE FIX
Ho. (z) POSITION RCCRY WORM CODE

I 25e3ee
2 25es58
3 25e946
4 2512ee
5 25i6ee
6 260eee
7 26e3ee
8 26E545
9 26E6BB
le 26B9e8
11 261e33
12 2611E15
13 26i2ee

23.4N 128. iE
25.5N 128.2E
25.7N 12B.6E
25.2N 129. @E
26.2N 126.4S
27. BN 129.2E
28.7N 129.3E
28.9N 129.3E
29. BN 129.2E
29.4H 129.lE
3EI. ON 129.2E
30. IN 129. OE
36.3N 128.8E

14 2616BB 31.2N 12EI.6E
15 262132 32.7N 128. EIE
16 262346 33.3N 127 .9E
1? 27B@@8 33.4N 127.5E
1S 27@3e@ 34. 2N 127. 6E
19 27B6EIEI 34.9N 126.9E
2@ 271&14 36. BN 127.42

FIX TIM FIX
NO. (z) POSITION

1 262326 33. 3N 127. 3E

FIX TIME F 1X
NO. (z) POSITION

1 276EIBE!33.3N 126.9E
2 2786Fi@ 34.9N 127.2E

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 3
PCN 3
PCN 6
PCN 6
PCN 3
PCN 3
PCN 4
PCN 6
PCN 6
PCN 5

FLT
L$l.

T1. e/l. e

T1.5/l.5

m.e~. e /D1. El/12HRS

T1.5/I.5 iW1. EI/12HRS

T1.5/l.5
T1.5/l.5
T1.5/Z. @ /lXI.5/12HRS

COITENTS

INIT 03S

INIT OBS ULCC FIX
ULCC FIX

EW LLCC

E% LLCC
INIT OBS

RIRCRRFT FIXES

7eem oBs ISIX-SFC-LND mx-FLT-Ln-LwD nccRY
HGT mLP VEL/SRG/RNG D IR/WEL/BRG/RNG NRVfiT

7e0m 38EI 1 25 13e 55 me 35

INTENSITY NEFIREST
EST If%YE DflTll (Ntll

03e e2B
025 e25

NOTICE - THE IISTERISKS (*) INDICIITE FI~S

SYNOPTIC F 1=S

12e 125 5 8

COI’FENTS

Wlo 47184. 471s9
U’El47156, 4716B

72 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
e.8 0.0 0. -8. e.

0.e 0. -0. 0.
~:~ 8.0 e. -e. e.
a.o O,B e. -a. e.
0.0 e.o 0. -0. 0.
o.e 0.0 e. -0. e.
a.a e.e e. -e. e.
e.a a.e a. -e. e.
EI.21 e.e e. -a. e.

SITE

PGN
PGTLJ
PGTIAI
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGTLI
PGTIJ
RPtK
RKSO
PGTW
PGTw
RPM(
RKSO
PGTW
PGTW
PGTW
RKSO

EYE EYE OR IEN- EYE TEm (C)
SHf)PE D IR!V714TION OUT/ IN/ DP/SST

+14 +14 +1 1

UNREPRESENTfiTIW flND NOT USED FOR BEST TF4+CK PURPOSES.
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17WDIVNR
fi82700Z
EW27E16Z
0827122
8827 lBZ
W32BEIBZ
ElB2BE16z
EM2B12Z
m28 Iez
0B298EZ
0B29Ei6Z
SIB2912Z
0B291BZ
0B380BZ
BB3006Z
0e3El 12Z
EIS38 lBZ
eB31ElsJz
EIE31E16Z
ee31 122
EIB3118Z
09ElElEz
E19E11E6Z
e9El 1122
a9e 1162
E19E12aElz
B902B6Z
0982122
09021EZ
09e30ez
0903062
E19E1312Z
E19Ei31ez
e9E1400z
E19L1486Z
09E1412Z
Ei9E1418z
B9E150Ez
B9Et5@6Z
69E5 122
09E51BZ
0906002
E19E666Z
0906122
E9B6 lBZ
0907002
89B7B6Z
0907122
6907182
e9eBElElz
E198B06Z
090S122
B9BS1Ez
09e9E10z
09 Ei986Z
09 B912Z

BEST TRFICK LklRNING 24 HOUR FORECRST 4B HOUR FORECFIST
ERRORS

72 HOUR FORECFIST
ERRORS ERRORS ERRORS

POSIT WIND POSIT W1tiD
9.B 1B3.2 28 0.0 8.0 EI.

IB.2 181.7 20 8.8 Ei. Ei B.
ia.7 180.2 20 Et.o a.a B.
11.3 17B.8 28 8.0 8.0 E.
11.8 177.6 2@ 8.0 8.B O.
12.2 176.1 2EI EI. B 8.8 EI.
12.7 174.7 25 E.LI B.0 8.
13.1 173.0 3B 8.0 B.e a.
13.1 171.3 35 13. @ 171.3 35.
13.2 169.9 35 13.2 176.2 35.
13.2 16B.5 48 13.2 168.8 4B.
13.1 166. S 45 13.4 166.9 45.
13. W 165.1 40 13.2 165.2 35.
12.5 163.7 45 13.1 163. S 45.
11.9 162. EI 4B 12.3 162.4 48.
11.4 16R. tI 48 12. SI 16a.3 45.
lEI.9 15B.4 45 11.2 158.4 45.
le.5 156.9 45 18.8 157.8 45.
lB.3 155. @ 48 lEi.1 155.2 4B.
16.2 153. a 4a 18.1 153.4 4E.
IB.3 151.2 35 10.2 151.2 35.
lE1.2 149.2 35 18.4 149.2 35.

9.4 147.1 25 18.1 147.2 35.
9.1 144. S 3EI B.4 144.7 35.
9.0 143.4 35 9.5 143.0 25.
9.2 141.8 48 9.2 141.8 40.
9.2 148.2 45 9.3 148.3 48.
9.5 13B.9 S8 9.3 139.1 45.

18.0 137.5 55 9.S 137.6 6B.
10.5 136.0 6E lE.5 136.0 5EI.
10.9 134.4 65 10.9 134.3 65.
11.3 133. EI 7SI 11.5 132.8 65.
12.3 131.7 75 12.3 131.7 65.
13.8 130.7 es 13.0 13B.8 70.
13.7 129.6 9B 13. S 129.4 9B.
14.4 128.8 95 14.5 12B.7 95.
15.0 12S.0 95 15.1 128. @ 95.
15.9 126.9 95 16.0 127.0 95.
16.8 125.8 95 16.7 125.9 95.
17.2 125.1 lEIe 17.2 124.9 MD.
17.8 124.1 128 17. S 124.0 12B.
18.3 123.2 125 lB.4 123.1 125.
lB.7 122.2 128 18.7 122. a 12B.
19. e 121.2 me 19. B 121.0 118.
19.3 12e.2 9E 19.3 12B. I 85.
19.5 119.2 S5 19.7 119.1 9B.
19.7 11s.3 65 19.7 118.2 95.
20.8 117.5 88 19.7 117.8 95.
20.5 116.6 75 20.3 116.4 75.
20.9 115. S 75 2E.9 115.6 75.
21.3 114.9 75 21.4 115. B 7B.
21.7 114.1 70 21.7 114.3 7B.
22.1 113.4 65 22.2 113.4 65.
‘22.5 112.6 5El 22. ? 112.6 50.
22.8 111.6 3E 22.7 111.5 3B.

DST WIND POSIT WIND DST WIND POSIT LIIND DST WIND POSIT WIND DST WIND
-B. 0. 0.0 0.0 0. -0. 0. B.E 0.B 0. -B. 0. 0.0 0.0 B. -B. 0.
-0. El. 0.0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0.
-B. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 0. -0. 0. 0.0 8.0 B. -B. 0.
-El. (3. B.El E1.a 8. -E. a. 9.8 B.E B. -E. 8. 8.8 8.8 8. -a. B.
-B. 0. B.Ll 8.0 E. -8. B. B.a El. @ 8. -E. 0. 0.8 a.a e. -8. e.
-B. 0. E.B B.B E. -0. B. 8.8 EI. E 0. -E. B. E.EI B.EI 8. -8. B.
-0. 0. 0.0 0.0 B. -0. 0. 0.0 0.0 0. -EI. B. 0.0 0.0 0. -0. 0.
-E. 0. B.a B.a 0. -0. e. 0.8 E.e E. -8. 0. a.o 0.0 e. -El. D.

6. 0. 14.2 164.8 45. 74. 5. 15.8 160.3 55. 27B. lB. 15.5 155. B 75. 412. a.
lB. E. 13.9 165.9 45. 154. E. 14.8 161.8 55. 3B6.
18.

l@. 15.3 157.4 7!5. 569. 48.
B. 14.0 165.2 5t3. 226. 18. 15.3 161.5 65. 484. 25. 17.8 158.2 85. 792. 6B.

19. B. 14.9 163.8 55. 274. 15. 16. @ 16EI.3 75. 55B. 35. 17.3 157.9 95. 9E9. 65.
13. -5. 13.8 159.9 58. 195. 5. 15.8 155.9 7B. 39.4. 35. 16.2 151.8 9EI. 654. 55.
36. E. 13.3 15B. EI 65. 2a2. 2E. 14.2 154. B 75. 487. 48. 15.5 158.9 95. 653. 55.
34. 9. 12.9 157.9 68. 231. 28. 13.6 154.6 78. 58B. 45. 14.5 151.4 9B. 73EI. 45.
48. 5. 12.2 154.9 65. 164. 25. 13.4 151.1 75. 452. 45. 14.6 148.1 9E. 62E1. 48.
lB . 8. il. @ 151.7 65. 51. 3B. 11.7 14S.1 75. 227. 4B. 13.3 141.3 95. 29B. 48.
19. a. 10.9 158.8 65. 1B3. 38. 11. B 145.4 75. 264. 35. 13.3 140.7 95. 323. 35.
17. @. lE.EI149.5 6E. 14S. 35. 11.2 144.1 70. 26B. 25. 12.4 139.3 85. 382. 2B.
24. @. lE.9 147.4 68. lEB. 3B. 12.2 142.5 75. 267. 25. 14.2 137. S 90. 338. 20.

6. 0. 11.2 143.5 68. 132. 25. 12.7 137. B 75. 163. 20. 14.3 133.2 90. 149. 15.
12. ~. 11.9 141.8 55. 162. 15. 13.7 136.8 78. 192. 18. 15.6 131.5 85. 163. E.
42. le. lee 139.7 55. 188. lE. 12.5 133. B 7S!. 1E42, 5. 14.5 129.2 85. 53. -5.
42. 5. B.3 136.9 5EI. 139. B. 9.4 131.1 65. 168. -5. 11.3 126.7 BB. 223. -15.
3B . -10. 9.6 137.4 45. 25. -lB. 16.6 132.7 6Ei. 118. -15. 12.3 129.1 75. 174. -2EI.

B. 8. 9.6 136.4 45. 59. -15. 18.9 131. B 6E. 142. -25. 12.8 12B.3 7EI. 283. -25.
8. -5. 16.3 135.4 58. 69. -15. 11.8 13EY.5 65. 126. -25. 13. I 126.7 75. 228. -28.

17. -5. la.2 134.3 55. ml. -15. 11.5 129.5 65. 179. -30. 12.9 125.6 SE. 268. -20.
13. 5. lEI.S 132.9 60. 114. -15, 12.5 128.B 7FJ.157. -25. 14.6 125.3 85. 2E4. -35.
0. -10. 12.2 131.9 65. B5. -20. 14.R 128.2 75. 137. -2B. 15.7 124.5 96. 173. -35.
6. B. 13.2 128.S S5. 55. -5. 13.IB124.1 9E. 2E15. -5. 14.2 119.I 75. 324. -45.
17. -5. 13.5 127.5 85. 93. -16. 14.8 122.6 ES. 248. -15. 14.2 117.6 75. 355. -25.
0. -lSI.13.9 127.1 S5. B4. -ID. 14.3 122.2 85. 237. -35. 14.7 117.2 75. 325. ’15.
6. -15. 14.5 125.9 98. 102. -5. 14.5 121.E BB. 261. -45. 15.7 116.2 e5. 2B5. 8.
13. 8. 15.3 124.,7115. llB. 2E. 16.3 128.3 78. lBB.
B.

-58. 18.7 116.S 75. 1E14.-le.
8. 17.0 124.8 12E. 21. 28. 19.2 12B.B 90. 26. -lE. 21.0 117.8 88. 66. 6.

6., 8. 16.6 126.3 120. 145. B. 17.2 124.B 130. 291. 48. lB. B 122.4 115. 361. 48.

8. 8. 1?. S 124.7 12E. 91. -5. 18.7 122. B 1B5. 212.. 2B. 19.3 128.9 9B. 3B3. 15.
8. 18.6 123.3 148. 63. 2E. 18.9 121.1 138. 166. 45. 1S.7 119.5 128. 303. 45.

1?: El. lB. EI 122. a 12B. 47. 2E. 19.2 120.4 110. 171. 38. 19.4 119.1 188. 313. 38.
6. a. 19.0 121.1 128. 54. 3E. 19.3 119.5 leSI.179. 25. 19.8 117.B 1E18.283. 35.
8. 8. 2B.B 119.7 115. 41. 3E. 28.1 117.2 100. 92. 25. 2a.1 115.0 95. 197. 45.
11. 8. 2B.B IIB.B 12E. 72. 35. 21.6 116.B l@5. 106. 3B. 22.1 115.7 IE8. 231. 78.
11. lB. 20.6 llB.1 12E. 49. 48. 22.1 116.1 185. 114. 35. B.E O.B E. ‘O. 8.
6. -5. 21.1 117.4 185. SE. 3B. 22.7 115.6 9EI.127. 25. O.B 0.8 0. ‘B. 8.
13. 5. 21.4 115.7 1B5. 31. 3E. 22.9 113.6 75. 68. 25. 0.6 0.B @. ‘B. 8.
6. lE. 28.7 115.1 95. 3B. 28. 22.E 113.@ 75. 91. 45. O.@ @.@ 8. ‘8. B.
25. 15. 26.7 115.6 95. 78. 25. 0.0 G.EI E. -B. 8. @.SI e.a e. ‘6. a.
16. 0. 21.B 113.1 65. 25. 0. 0.0 0.0 0. -0. 0. 0.0 0.0 8. ‘a. e.
11. B. 22.6 112.2 50. 23. 0. 0.0 8.0 8. ‘0. 0. 0.0 0.0 E. -8. 0.
8. -5. 23.2 112.7 45. 65. 15. R.@ 6.e 0. ‘R. 8. 6.0 8.8 e. ‘e. e.
11. 8. 0.0 0.0 0. -0. B. 6.0 8.0 B. “-O. 0. 0.0 8.0 B. -B. a.
6. B. 0.0 B.0 0. -B. 0. 0.0 0.0 B. ‘B. 0. 0.0 0.0 B. -B. @.
12. B. a.e a.e w. -E. e. a.a B.a 0. -e. a. B.@ a.~ e. -0. e.
8. B. SI.B EI.B 0. -0. 8. E.8 B.B B. -B. E. B.@ 8.8 e. ‘B. e.

IILL FORECIWS TYPHOONS WILE OVER 35 KTS
W!NG 24-HR 48-HR 72-HR IJ?NG 24-HR 4B-HR 72-HR

iWG FORECIIST POSIT ERROR 15. lal. 223. 339. la. 98. 212. 311.
WG RIGHT FINGLE ERROR 11. 60. 123. 178. lB. 61. 122. 170.

!WG INTENSITY I’87GNITUDE ERROR 3. 17. 27. 31. 3. 16. 26. 2a.
Wli INTENSITY 81hS -0. -1.
NLMER OF FORECASTS 47 2. {:. :. 44 % 3:. :;.

bisT9hck iRIV&LkDhY tRoPicRL “CYCLONEts &i6#. Nti

WERflGE SPEED OF TROP ICIIL CY’CLONE IS 14. KNOTS
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lVPHOON ELLEN
FIX POSITIONS FOR CYCLONE NO. 10

S9TELL ITS F 1=S

-.. . -.— -.. .
DWRnK COOE

T2. efi. e

T2.5Z. S al. ezems

r 1x I Irk
NO. (z)

I-1x

POS1TION ACCRY

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 5
PCN 6
PCN 2
PCN 3
PCN 4

cotn34Te SITE

1 27eaee
2 27B36EI
3 276680
4 270650

9.8N 176.6W
9.SN 17S.3W

10. IN 177.7W
10.8N i?B.3u
ia.4N 17e.5w
la.7N 179.9W
ii.51i i7S.OE
11.6N 17S.7E
11.8N 17S.EIE
11.BN 17?.lE
12.2N 176.8E
12.ON 175. lE
i2.3N 175.4S
12.SN 174.8E
13.lN 174. EIE
13.2N 173.4S
12.9N 172.5E
13 .BN 172.2E
12.9N 171.2E

INIT OBS

ULCC FIX

ULCC FIX

PGTw
PGTW
PGTW
KGLB2

5
6
7
E

1:

27B9LM
271200
271748
271800
2em0B
2S0300
2e060B
2ee62e
2BQ9@e
2e;2ea
2e16a0
2Blea0
2e19ae
2e210e
29eMiE

PGTw
PGTw
KGLJ2
PGTW
PGTW
PGTW
PGTW
KGLJC
PGN
PGTIJ
PGTw
PGTW
KGIAC
PGTW

T2 . W2 . B+AB . EI=4NRS

T3.8n. SI /08.5fi4HRS

T2. W2. B

ULCC FIX11
12
13 ULCC FIX

ULCC FIX
INIT 06S
ULCC FIX

14
15
16
17
ie
19 T2.5fi.5 /OB.SmBHRS

13. W3. B /6 B. B~iHRS

PGTw
PGTLJ
KGWC

20
21

290300
290326

12.7N 170.5E
12. EN 17e.2E

22
23
24
25
26
27

290600
290900
291200
291600
2918821
292100
3eBo80
300300
300456
300600
300980
301200
301600
3BleLiB
3820E18
31B0e0
318300
310600
31ae4e
311200
311600
3iteea
311947
010000
alB3ee
018431
B 10608
010S27
011200
011600
011716
012100
E12eElElFl
E12E138B
020601
B20988
0212ElB
021600
021B08
022046
022254
022254
030000
030300
e30548
030980
031200
B3 1600
631800
e31e33
03 le33
832188
032233
032233
SMOeee
0483flB
048536
04S600

13. lN 17EI.2E
13.3N 169.6E
13.2N 166.7E
13.2N 167.2E
13.3N 166.7E
13.4N 165.6E
12.9N 164.7E
12.7N 164. OE
12.6N 163.6E
12.5N 163.4S
12.2N i62.6E
12.lN 161.9E
11.9N 16B.6E
11.6N 16B.2E
11.2N 159.5E
lEI.7N 158.4S
lEI.6N 157.3E
lB. lN 156.2E

9.6N 155.6E
9.5N 154.4S
9.5N !53.4S
9.9N 152.6E

lEI.6N 153.3E
18.5N 151.3E
lEI.6N 151. lE
lB.7N 15B.5E
lE.5N 149.7E
10.8N i48.6E
lE.lN 146.9E

9.lN 145. EE
S.9N 145.3E
6.8N 143.6E
9.7N 144.2E
9.5N 143.5E
9.2N 142.lE
8.9N 141. lE
8.7N 140.4S
9.lN 139.6E
9.2N 139.4S
9.5N 138.6E
9.6N 137.9E
9.7N 138. BE
9.6N 137.5E

10.2N 136.6E
iO.7N 136. lE
11. BN 135.3E
11 .EIN 134.6E
11.5N 133.2E
11.5N 132.9E

PGTw
PGTIJ
PGTIJJ

n.aa. e /D1. B/16HRs

T2.5=.5 =B.EIM6HRS

PGTw
PGTw
PGTIJ
PGTW
PGTW
PGTW
PGTLJ
PGTw
PGTw
PGTw
PGTLI
PGTw
PGTw
PGTW
PGTW
PGTw
PGN
PGTW
PGTiAI
PGTW
PGTIJI
PGTIJ
PGTw

ULCC FIX

2B
29
30
31
32
33

T3. Bz. El /?Xi. o/16HRs

13.5a.5 /Da.5/llHRs

T2. sz. a /LJ1.21/13HRs

T2. ea.5+/tEl.5/llHRs

34
35
36
37
3e
39
48
41
42
43
44
45
46
47
48

:

PGTW
PGTW
PGTw
PGTLJ
PGTW
PGTW
PGTIJ
PGTLI
PGTW
PGTW
PGTLJ
PGTIJ
PGTW
PGTw
PGTLI
RPIU
PGTw
PGTw
PGTw
PGTW
PGTW
PGTW
PGTW
PGTLJ
RPI’1(
PGTw
PGTLJ
RPtK
PGTLJ
PGTw
PGTw
PGTW

T2.5A2.5 /D8.5/13HRs ULCC FIX
ULCC FIX

54
55
56
57
58
59
60
61
62
63
64
65
66
67
6E
69
70
71
72
73
74
75
76

z
79

T2.5/2.5+Z3B.B/1 IHRS

n.ea. e /DE1.5/i3HRs

13. an. B

13.wa.e /Tm.5/llHRs

INIT 08S

11.5N 132.7E
11.3N 133. lE
12. ON 132.4S
12.2N 132.2E

T4. Ev4. B /31. Ev24HRS

T4. B/4.8 /01. fvllHRS

11.7N 132. lE
12.4N 131,8E
12.6N 131.3E
i2.6N 13E.7E
13.3N i3B.6E
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T4.5/4.5 /D1 .B/13HRS

00 040900
e 1 e409e5
B2 S!41600
B3 a4i8BEI
64 0421ee
65 04214s
86 EisBeEIEl
87 EtiE3ELi
ES E15fi6Ei0
89 a5e9e0
90 E1512E0
91 E516B8
92 E151EIBEI
93 E!521EEI
94 052124
95 852330
96 652330
97 E16t33BEI
98 E6FY643
99 860653

lEKI B6E19EEI
101 061004
102 861288
103 06160B
184 B6 lEBB
1E5 EI62103
1E16 E62244
1B?’ B6230B
lee e7ElE)ae
1B9 E!7E3E8
110 070641
1 i 1 t17e9Ei@
112 07128@
113 071688
114 0718B@
115 071926
116 07210B

13.4N i3a.2E
13.5N 129.9E
14. IN 129.2E
14.5N 129. EIE
14.9N 1213.5E
14.9N 128. lE
15.lN 126. EE
15.5N 127.5E
16. BN 126.9E
16.3N 126.4S
16.7N 125.9E
16.9N 125.2E
S7. IN 124.9E
17.5N 124.6E
17.6N 124.5E
17.8N 124. lE
17.9N 124.2E
IB. IN 123.5E
18.4N 122.9E
lB.5N 123.lE
IE.5N 122.5E
18.3N 122.3E
18.7N 122. lE
18.8N 121.3E
19.lN 121.lE

PCN 4
PCN 3
PCN 6
PCN 6
PCN 2
PCN 1
PCN 4
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN i
PCN 1
PCN 2
PCN 2
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 3
PCN 6
PCN 6
PCN 4
PCN 3
PCN 3
PCN 6
PCN 3
PCN 4
PCN 6
PCN 4
PCN 4
PCN 4
PCN 4
PCN 3
PCN 4
PCN 3
PCN 3

PGTLJ
PGTLI
PGTLJ
PGTIJ
PGTW
PGTLJ
PGTW
PGTW
PGTLJ
PGTU
PGTU
PGTW
PGTW
PGTW
PGTW
PGTW
RODN
PGTLI
RPW
PGTw
PGTkl

EYE D19 5N!I

T4.5/4.5 /DO.5/l lHRS

T5.5fi.5 /D1.6/13HRs

T6. E/6. e
T6. B/6. B-fil.5zllHRS
T6. B/6. e

EYE DIR 2ENtl
INIT 09S EYE DIR 15N?I
EYE D IFI 28NM
INIT OBS

EYE D1!A 12Nn

T4.5/5.5+01Jl.e/13HRs

PGTW
PGTIJ
PGTLI
PGTw
PGTw
RPM(
RPFt(
PGTIJ
PGTW
PGTW
PGTw
PGTIJ
PGTw
PGTW
PGTLI
PGTw
RP~
RODN
PGTw
PGTU
PGTW
PGTW
RPm
PGTLJ
RPm
RODN
PGTW
PGTW
PGTW
PGTW
PGTW
RKSO
PGTIJI
RODN
RPPU
PGTW
PGTW
RPtU
PGTw
RPtU
RKSO
RPM(
PGTIJ

19. ON 120.3E
19.2N 120.2E
19.3N 12B.2E
19.2N 12EI.2E
19.-IN 119.5E
19.7N 118.9E

T5.8ti. e+A!l.0/18HRs
T4.5/5.5+AJi .5/19HRs

INIT OBST5.ws. e
19.5N 118.7E
19.6N llB.3E
19.4N 117.9E T4. 5/4. 5+KiEI.SIAOHRS
19.7N 117. BE
20.8N 117.5E
2B.lN 117.2E

INIT 025
-is.ea.a fiB.5n3HRs
T4.5/4.5

117
llB
119
120
121

072223
072223

28.lN 117. SIE
20. @N 116.8E

0B021SlB
0Ba3BB
EBE6E0
0BE629
flB0629
0BB980
061 1E3
081103
a8128E!
eB16ee
081eBEl
0B1913

2B.2N 116.4S
2EI.7N 116.3E
2E.9N 115.6E
21. BN 115. BE
21. ON 115.9E
21.5N 115. SIE
21.lN 115.3E
21.6N 114.7E
21.7N 114.9E
21.4N 114.4s
21.6N 113.9E
21.8N 113. BE

T4. W5 .EI-/LB.5/2BHRS

122
123
124
125
126
127

T4.5/Z5 . B iLEI . 5~BHRS

T4. 5/4. 5-Z3SI . B/13HRS12B
129
13B
131
132
133
134
135
136
137
13B
139

%148

141
*142

143

21B21B9
0B2202
098000
09em5
090006
090300
090680
090759
09E19BB
891B42
091184
891 1E4
091200

22. IN
21.3N
22. 3N
22 .BN
22. 2N
22. 6N

1
1
1
1
1
1

13.5E
13.6E
13. lE
13.4s
13. lE
13. EIE

T4.5/4.5

T4. 0/4. 5-Ow . 5/25HRs
T4. 5/5.0-/WEI.5/26HRS
?3.5/4.0 ml .@/l IHRSPCN 6

PCN 6
PCH 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 6

22.7N 112.3E
22.4N 112.2E
22.8N 111. BE
22.7N llB.2E
22.tiN 111.5E
22.6N liO.2E
22.4N 111.2E

T3 . B/4.0-iLll .5’25HRS

RIRCRIIFT F 1=S

FIX TII’E F]% FLT 7a8m OBS P31X-SFC-IAND mX-FLT-LW-~ RCCRY EYE EYE OR IEN- EVE TEm (C) ffiN
NO. (Z) POSITION LM. liGT MSLP WLmRGfiNG DIRiVSLaGmNG Ni3V.4tET SHFIPE D IRW7RTION OLIT/ IN/ OP/SST NO.

1
2
3
4
5
6
7
8

1;
11
12

* 13
14
15
16
17
18

29
30
3e
3E
3e
3e
31
31
31
0!
el
01
al
02
02
82
02
02

!311
I153
Is 12
1812
!4!58
!329
1411
1647
!130
1529
IB22
1519
1837
1220
1s21

13. IN 165.3E
13.lN 164.7E
12.SN 163.9E
12. IN 163.6E
10.8N 159.2E
11.2N 158.4S
lEI.9N 1S7.5E
10. BN 156.9E
10. IN 151.6E
le.4N 149.3E

9.9N 148.46
8.7N 145.9E
8.2N 144.6E
9.3N 142.7E
9.3N 141.2E
9.2N 140.5E
9.m 138.2E
9.9N 137.7E

15eaFT
15eeFT
150eFT

75em
7ei0m

15BBFT
15BOFT
158BFT
1500FT
15e10F.T
156BFT

72fim
7eem

156BFT
70Eir@
7mm
700m
7elem

1006
1007
1003

3159
3143 Iele

1807
lB07
1BBB
1006
1006
1009

3094
3106

999
30B7 1008
3109
2990
3602

35 270
40 360
50 e5B

5
15

5

1s0
12B
14D
100
B30
110
130
860
130
010
i2a
118
230
130
03El
690

:%

5B 890 15 8 3
47 36e 15 B 3
45 050 5122
36 OIB 6SI B 20
32 330 60 e 15
36 02EI 70 E 2
53 22El 28 3 3
41 330 50 8 3
3B 86EI 6E 6 B
34330 9EI B 5
29 E160 115 lEI lE
46 350 59 28 le
37 090 90 15 12
42020 15 5 1
60850 3 85 ELL IPTICIIL
3733968 S8
67 33EI 68 5 5
4314012055

+26 +26
+24 +25 +25
+23 +24 +24

+18 +10
+26 +26
+14 +26 +23
+26 +26 +24

+23 +25 +25
+27 +26 +25
+27 +24 +23
+18 +lB +ie

1
1

31 2
2

35 330
45 246
30 030
35 330
25 040
25 33B
20 298

78
30
30
60
90
BB
40

3
3e13

4

50 em
55 030

+23 +24 +22
+11 +13 + 915 5 36B

I145
!048
!313

45 330
65 290

30
14

+13 +14
+ s +15
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19 a3@t59 le.w 136.2E 7FlEl~ 2994 -- --- -- --- .- --- -- - - --------- -- .- .- .—
3U Szu 33 UYU 63 35W. r-u u 3 L lRCULRR ZU +12 +15 + H 12
55 080 6EI 13B 53 OEB 90 18 3 CIRCULAR 18 +lB +19 +13 12
7B 360 ?0 12a 72 038 100 20 1

905 ml 100
13

5 23@ 51 14B 18 10 1 C IRCULIIR 2B +14 +17 +le
9B2

13
90 090 6 14D66E1586B 8 1 ELLIPTICflL 3B 15 2.78 +15 +2e +11 14
S5 29e 25 21R 50 156 97 E 1 14
40 Ei30 9E 160 S2 C19B 15 IE 5 ELL !PTICQL 41 39 630 15

iii
21
22
23
24
25
26
2?
2B
29
30
31
32
33
34
35

FIX
NO.

;
3
4
5
6
7
e
9
18
11
12
13
14
15
16
17
Is
19
20
21
22
23
24
2s
26
27
28
29
3B
31
32
33
34
35
36
37
38
39
40
41
42
43
44
4s
46
47
4s
49
50
51

FIX
NO.

:
3

030753
032041
B32330
%40528
040821
042032
B42335
B5B805
es 1044
052057
052343
062158
062349
07Li1336
071115
B72236

10.7N 135.2E
11.9N 132.3E
12.2N 131.8E
13.ON 130.8E
13.3K 130.3E
14.8N 12S. lE
lS.ON 128.lE
16.2N 126.6E
16.5N 12~. lE
17.5N 124.3E
17.8N i24. EiE
19.2N 12B.5E
19.2N 12EI.2E
19.7N llB.7E
19.6N lie.4E
28.3N 116.8E

7tlem
7aclm
7ElBt8
7eem
?esum
78efm
7EiElrm
7e10rm
7B8m
70Bm
7BEm
7eElm
7Elera
7BBm
7EIBm
7aetm

2975
2944
2341
2936
2946
2845
2e27
2712
26?3
256B
24s2
2765
2793
2756

969 55 348 4
956 70 12EI 38

340 66 29B
19B 97 128
e2EI S3 36B
16@ 169 125
@lB 1B9 276
13B 69 36EI
17B 71 Ei8B
168 61 898
090 66 B7B
lB@ 74 @9B

18 15 2
29 10 4
11 lB 1
2755

55
E41
4561
1s65
lEl B2
3EI 2B 2

C IRCUL9R -
CIRCULRR
CIRCULIIR
CIRCULflR
C IRCULfiR

25 ‘-
17
15
12
10

+16 +19 +16 is
+15 +17
+16 +19 +13
+12 +17

+11 +21

16
16
17936 70040 60

92B 126 360 E9
55210 25

966 SE e9E 12
90 B9B 15

959 58 36B 120
967 6B 22B 6B

17
lB
lB
19
19
20

C IRCULFIR
C IRCUL@R
CIRCULRR
CIRCULRR

20
15
15
15

+17 +20 +15
+15 +17 +13
+13 +21 + 9

+1 1 +le +15
2742
2617

RflD17R F 1)4?S

TIHI
(z)

FIX
POSITION

EYE EYE RfiDOB-CODE
SHRPE DIWI RSLMR TDDFF

RRDIIR
POSITION

SITE
Lit3NO,:CRY COf’31SNT6

E15230B
e6eBe0
Ei6003B
e6BlE10
860138
B6L12B0
060230
06E13BEl
B6B330
060500
B6B6Ele
B6B630
a6EiB0B
B609BB
B6B93B
061 ElBtl
B6 1038
061100
E16113B
06123B
B613@B
e6143B
061500
06193B
E16221B0

16.7N 124.2E
17.8N 123.9E

L9ND
L13ND
LCiND
LRND
Lf+ND
LfIND
LPIND
LFIND
LRND
LRND
LI?ND
L13ND
LfiND
LRND
LRND
L*ND
LflND
LRND
LRND
LRND
LfIND
LFIND
LRND
LliND
LfiND
LRND
LRND
LllND
LfiND
LIIND
LfIND
LRND
LfiND
LRND
L12ND
LRND
Lf7ND
L9ND
LRND
LflND
LRND
LRND
LRND
LflND
LI?ND
LIIND
LllND
L9ND
LflND
LRND
LQND

219B 1 /////
22932 429B9
11992 42702
11752 433B5
11712 427B2
11832 43602
iEi872 42781
laS72 427E 1
1B872 42901
IBB72 63212
le712 429B2

IS.3N 121.7E
le.3N 121.7E
le.3N 121.7E
lS.3N 121.7E
lB.3N 121.7E
lB.3N 121.7E
lB.3N 121.7E
lS.3N 121.7E
lS..3N 121.7E
lE.3N 121.7E
lS.3N 121.7E
lE.3N 121.7E
lS.3N 121.7E
lE.3N 121.7E
lE.3ti 121.7E
lB.3N 121.7E
lS.3N 121.7E
lS.3N 121.7E
lB.3N 121.7E
18.3N 121.7E
18.3N 121.7E
lS.3N 121.7E
lS.3N 121.7E
lE.3N 121.7E
lB.3N 121.7E

9823 I
9823 I
98231
98231
96231
96231
9B231
9S231
9S231
90231
98231
90231
9S231
9S231
90231
90231
90231

EYE 25 PCT ELPTCL D 18 421-60 10tS
EYE 5B PCT ELPTCL D III 50-60 Km
EYE 35 PCT ELPTCL D III 35-4D KMS
EYE 30 PCT ELPTCL DIR 35-4B Km
EYE 3B PCT ELPTCL DIR 4B-Se Km
EYE 68 PCT CIR DIfi 4EI Km
EYE BB PCT CIR Dlfi 45 Kf’!2
EYE 109 PCT CIR DIII 4Q Km
EYE lB@ PCT CIR Dlf) 40 Km

17 .RN 123.8E
17.9N 123.7E
17.9N 123.6E
18. BN 123.6E
lE. BN 123.5E
lE. BN 123.5E
lB.lN 123.4S
lB.3N 123.3E
lB.4N 123. OE
lS.4N 122.9E
18.5N 122.6E
lS.6N 122.5E
le.6N 122.4s
is.6N 122.4s
lB.6N 122.3E

1B712 432B2
10742 428B2
40682 42903
1B672 42702
1B521 4BOa0
1B421 42985
1E1411 42eBl
10411 42702
10317 42EB5
///// 429El 1
10311 427B4
10371 43404
1B691 429B5
1B2E1 4BBEI0
11461 43284
4//// 42903
11S41 52705
4//// 429B4
114S1 436B3
1B613 432B6
1B613 432S17
11471 429EY3
11181 3331B
6/8a 53B11
5//// 53003
4//// 527B7
6///2 ~8BE
3E197353109
36913 63186
3e943 731ee
1B3S2 73B89
103S2 73BB9
3//// 73005
2493453010
36111 73BB8
2/z// 73elB
2//// 73B1B
2//// 73B19
2//// 73ele
2020/ 72911

18.6N 122.2E
i8.6N 122. lE

9823 i
98231

IS.7N 121.9E
le.7N 121.8E
18.7N 121.6E

9e23 I
90231
98231
96231
9S231
9S231

EYE 65 PCT CIR
EYE E5 PCT CIR
EYE 60 PCT CIR DI13 3E Km
EYE 65 PCT CIR DI17 le KMS
EYE 55 PCT ELPTCL D 1P 2B KME

16.9N 121.5E
19. lN 12B.7E
19. lN 12EI.7E
19.2N 12B.7E
19.3N 12B.3E
19.3N 12B.3E

B6210B
B6223B

lB.3N 121.7E
16.3N 12B.6E
IS.3N 121.7E
16.3N 128.6E
lE.3N 121.7E

9S231
9S321

B623BB
062390
B7B14B
B7B2SIE
07B23fl
B7B24B
0703B0
B7B65B
B7a7eB
0712B0
08B2ElB
B8B4BB
E10B500
BBC1800
B8B9BB
B6 1000
0S1 lBO
061150
BE12BB
EIB14BB
08150B
BO 16BB
Be17BB
08 19BB

EYE 5B PCT ELPTCL DIFI 25 KttS 96231
9S321
98231
90321
9E321
98231
9823 I
59316
98231
46744
45005

19.2N 12B.4E
19.4N 119.9E EYE 4B PCT ELPTCL DIR 25 Ki?3
19.6N 119.5E
19.6N 119.4s
19.4N 119.7E
19.5N 119.6E
2B.4N 119.3E
19.7N IIS.9E
19.6N llB.2E
2B. eN 116.7E
2B. eN 116. BE

16.3N 12B.6E
16.3N 12E.6E
lE.3N 121.7E
IS.3N 121.7E
23.3N 116.7E
lS.3N 121.7E

EYE 5B PCT CIR OPEN SW DIR 35 K
EYE 3B PCT DIfi 25 Km
EYE 35 PCT ELPTCL DIR 28-25 Km

22.6N 12E.3E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
23.3N 116.7E
22.3N 114.2E
22.3N 114.2E

45BB5
45BB5
45005

2B. BN 116. eE
21. BN 115.5E
21. BN 115.4s 45005

45005
45005
59316
45Ele5
450B5
45BB5
45005
45B05
45005

21.8N 115.3E
21.2N 115.3E
21. lN 115.2E
21.3N 115. EIE
21.5N 114.9E
21.5N 114.6E
21.6N 114.5E
21.6N 114.4S
21.7N 114. BE

22.3N 114.2E
22.3N 114.2E
22.3N 114.2E
22.3N 114.2E

SYNOPTIC FIXES

TIMS FIX INTENSIIY NEfiREST
(z) P051TION ESTImTS DIT7FI (Ntl) COttENTS

8S1BBB 21.7N 114.3E 070 t14D w 4sBE15
E1621B0 22. aN 113.7E B7B 026 Lr10 45B11. 45ee5
B9BBBB 22.2N 113.4S B65 BB5 L#ln 45E11

NOTICE - THE FISTERISKS C*) IND ICRTE FIxES UNREPRESENTIITI% IIND NOT USED FOR BEST TRRCK PURPOSES.
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BEST TM2CK W9RNING

MO/DfvHR PoSIT WIND POSIT uIND
092012Z
092018Z
092lBOZ
092106Z
892112Z
Ei9211BZ
0922002
0922@6Z
B92212Z
09221 BZ
E9238BZ
8923Ei6Z
0923 12Z
09231BZ
B924EIEIZ
B924B6Z
8924122
092418Z
0925BEIZ
0925L16Z
2192512Z
E1925 lSZ
e926EI@Z
2192686Z
B92612Z
B92616Z
E1927EOZ
B927E6Z
Ei92712Z
0927 iSZ
e92B@EIZ
092BB6Z

18.3 144.1 38 IB.3
11.0 143.2 48 11.2
12.1 141.9 50 12.0
12.8 1421.9 55 12.7
13.7 139.9 6EI 13.6
14.4 13B.9 65 14.4
15.2 137.9 65 15.1
16.2 136.9 95 16. B
17.2 136. E 128 17.4
le.2 134.7 la 18.1
1S.6 133.5 150 1S.7
19.1 132.4 145 19.2
19.8 131.e 135 19.5
20.3 131.1 138 20.B
2@.8 130.2 138 20.S
21.5 129.6 125 21.5
22.2 12a.5 120 22.2
23.8 12B.g 12B 22.9
23.S 127.3 120 23.7
24.3 126.9 125 24.3
24.9 126.3 12B 25.1
25. S 125.$3 12EI 25.7
26. e 125.0 115 27a
27.7 124.3 115 27.5
28.2 124.0 118 2S.2
29.1 123.9 la5 29.1
29.6 124.0 95 29.8
30.4 124.6 85 30.5
3E.9 125.5 SE 31.0
31. B 127.2 7R 31.5
32.7 129.2 65 32.6
32.9 132. S 50 32.9

IV& FORECIIST POSIT ERROR
I)VG RIGHT ANGLE ERROR

143.9 30.
143.0 40.
142. D 68.
141.0 65.
139.9 65.
139.0 65.
138.1 65.
137.0 7a.
136.1 115.
134.7 1321.
133.6 140.
132.6 145.
131.9 135.
13a.9 135.
130.3 125.
129. S 120.
12S.6 128.
127.8 115.
127.4 128.
126.9 115.
126.4 115.
125. s 115.
125. E 115.
124.5 115.
124. B 115.
124. E 118.
124.0 lBB.
124.4 90.
125.7 S5.
126.8 85.
129.3 65.
132.8 5EI.

24 HOUR FORECFIST 48 HOUR FORECMT
ERRORS

72 HOUR FORECRST
ERRORS ERRORS ERRORS

DST WIND POSIT wIND DST WIND PD31T
12.

WIND OST WIND POSIT
0. 12.2 14Q.2 35.

WIND DST wIND
92. -25. 13.7 137.2 5R. 221.

17.
-7Ei. 15.2 134.4 65. 314. -78.

B. 13.2 139.3 75. 76. 10. 15.8 135.5 9B. 19?. -5FI. 16.3 131,6 198. 242. -38.
e. la. 14.2 138.1 90. 61. 25. 16.2 134. a 188. 147.
6.

-50. 17.5 129.6 110. 2E11,-28.
lB. 15.8 136.5 90. 76. -5. 16.7 132.4 IBE. 144. -45. 17.7 128.2 110. 241. -15.

6. 5. 15.6 136.2 S5. 97. -35. 17.4 132.7 9E. 153. -45. 18.9 129.2 180. 282. -28.
6. 0. 16.5 135.5 80. 112. -60. IE.3 132.3 9a. 13S. -40, 19.4 129.8 95. 23E. -25.
13. E. 17.? 134.6 S5. 83. -65. 19.5 13B.8 95. ES. -35. 20.6 127.2 105. 192. -1S.
13. -25. 19.B 133.0 9E?. 35. -55. 21.I 129.5 16B. 25. -25. 23.1 125.EI]lB. 94. -15.
13. -5. 19.3 133.8 148. 74. 5. 21.4 13B.3 135. 111.
6.

15. 22.S 12E.5 138. 174. 10.
-lB. 2e.e 131.a 14@. 31. 1S!.23.2 128.S 135. 46. 15. 25.1 127.3 138. 91. 18.

s. -18. 21.2 129.7 135. 37. 5, 23.7 127.5 135. 13.
13.

15. 26,1 12?.2 13R. 125. 15.
8. 21.7 12s.9 14a. 41. 15. 24.5 127.2 135. 2a.

19.
IB. 26.9 127,4 13e. 172. 15.

@. 21.5 128.4 125. 42. 5. 24.2 126.6 115. 56. -5. 27.5 126.9 185. 159. -5.
21. 5. 22.2 127.7 125. 51. 5. 25.2 126.B 115. 65. -5. 2E.5 127.4 l@5. 188. E.

-5. 24.0 126.2 116. 51. -18. 27.8 128.E 180. 284. -15. 30.s 131.5 9e. 395. -5.
1;: -5. 24.7 12B.3 llR. SB. -15. 27.9 128.6 95. 239.--28. 31.6 132,3 SE. 482. -5.
6. E. 26.2 127.5 110. 1E12. -18. 38.8 130.4 98. 369.

13.
-28. 35.9 143.1 6B, 93B. -2E.

-5. 27. B 127. S 1B8. 129. -2Ei. 31.6 131.5 E8. 421, -25. 36.8 445.7 SE. 953. -2a.
0. 0. 27.9 127.5 118. 149.
8. -18. 2B. I 127.8 IOE. 145.

13. -5. 26.8 126.8 105. 152.
6. -5. 29.3 125. EI lB@, 100.

12. B. 3EI.2 125. E lEO. 63.
16. 8. 31.3 123.5 188. 78.

0. 5. 31.5 123.7 1E8. 99.
5. 33.1 126.5 85. S6.

1:: 5. 32.2 124.7 95. 23EI.
12. 5. 33.1 126.2 S6. 333.
12. 5. E1.a B.a B. -B.
27. 15. Ei. El @.B 0. -8.

e. El. B.e B.e e. -8.
6. B. 0.0 e.8 B. -e.

9LL FORECf)STS
LF!NG 24-HR 4B-HR 72-HR

Il. 97. 224. 366.
8. 64. 79. 110.

13VG INTENS ITy IWGN ITUDE ERROR 5. le. 17.
9VG INTENSIIY BIPS -El. -5. -::: -12.
NU~ER OF FORECRSTS 32 28 24 20

D 1ST9NCE TRfWSLED BY TROP iC6L CYCLONE IS 2191. NM

flVER17GE SPEED OF TROP ICflL CYCLONE IS 12. KNOTS

SUPER TYPHOON
FIx POSITIONS FOR

SWELLITE

FIx TItE FIX
NO. (z) POSITION IICCRY DVORFIK CODE

i
2
3
4
5
6
7
B

1:
11
12
13
14
15
16
17
18
19
20
21
22
23

l?eeml
170300
170600
170900
171260
171600
171B0B
172100
lBOOflB
180300
1S0680
lB09EEi
181200
lB160B
181800
182100
19E100B
19B300
19B6BB
19EB53
191627
191951
192147

7.3N 162.7E
8.BN 160.6E
6.eN 161. eE
5.6N 161.6E
5.4N 16i.9E
5.4 159.4s
5.6N 15B.9E
6.2N 15B.5E
6.2N 1!5B. IE
5.4N 157.6E
5.3N 156.8E
5.2N 156.8E
5.2N 155.3E
5. lN 154.3E
5.5N 153.7E
5.9N 152.6E
6.BN 152.5E
6.3N 151.9E
6.4N 151.3E
6.EN 150.7E
6.7N 14B.3E
9.3N 147.9E
9.4N 146.9E

PCN 6 TE1.ws. e
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 TL1. Bfi. El A$B. BZ4HRS
PCN 6
PCN 6
PCN 6
PCN 6 T1.5/I.5
PCN 6
PCN 6
PCN 5
PCN 6 T2.8a. e-a2. B/12HRs
PCN 6
PCN 6
PCN 5
PCN 6 T2. EM?. B /DO.5/16HRS
PCN 6
PCN 5

-5. 33.9 136.2
-15. 33.8 135.9

-5. 33.9 136.2
-5. 33.7 135. B

5. 33.5 127.5
15. 34.3 126.6
20. 8.B @.B
15. 0.0 0.0
28. B.B E.B
30. 0.0 0.B

B. B.O 2i. B
0. 0.0 0.0
B. 0.0 0.B
0. 0.0 0.0

B8. 673.
BE!. 609.
BB. 571.
m. 449.
9B. 9B.
B5. 323.

0, -B.
e. -e.
0. -B.
B. -B.
0. -B.
e. -B.
B. -B.
e. -El.

-!5. 37.5 15B.7
-5. 37,5 15B.4

0. 0.0 B.8
0,0 0.0

~: B.8 6.@
35. 0.0 %.0

E. fi. t2 R.B
8. B.B Ei. B
El. L.e B.e
B. B.0 B.0
8. G.@ B.E!
0. B.0 B.0
E. 8.8 B.@
B. B.8 E.@

lYPHOONS wIILE O!ASR 35 KTS
bl?NG 2cI-HR 4B-HR 72-HR.

lE. 97. 224. 366.
B. 64. 79. llB.
S. 16. 25. 17.

-El. -5. -14. -12.
31 2B 24 28

FORREST
CYCLONE NO. 11

FIXES

COITENTS

INIT OBS
ULCC FIX

ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

ULCC FIX

SITE

PGTW
PGTW
PGTW
PGTLJ
PGTW
PGTW
PGTLJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGTW
PG7J
PGTU
PGTW
PGTW
PGTLI
PGTW

58.1B91. -
5B . 9B7.

B. -a.
B. -B.
B. -8.
e. -a.
B. -8.
B. -8.
B. -0.
B. -8.
0. -0.
B. -0.
B. -B.
Et. -B.

-..
15.

0.
B.
8.
B.
B.
B.
B.
B.
B.
B.
B.
B.
0.
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24
25
26
27
20
29
30
31

20B0B0
200300
200600
200S32
201027

9.5N 146.3E
9.7N 145.6E

lD.2N 144. BE
l@. lN 144.42
18.3N 144.lE
10.2N 144.8E
lE1.7ti 143.6E
11. lN 143.6E
11. Bti 142.5E
11. SN 142.7E
11.7N 143.8E
11.9N 141.9E
12.4N 141.4E
12. EN 141. BE
13.3N 148. SE

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PcN 4
PCN 4
PCN 4
PCN 4
PCN 6
PCN 6

T2 . 5n .5 /DB.5/Ei9HRs PGTW
PGTW
PGTW
PGTw
PGTW
PGTw
PGTw
PGTLI
PGTw
PGllJ
RPm
PGTIJ
PGTIJ
PGTw
PGTW
PGTU
PGTW
PGTLI
PGTW
PGIW
PGTW
RPM(
PGTW
PGT!J

T3. e/3. e /D1.8/12HRs201200
201600
201008
20210032

33
34

202111
202112 T3.W3.21

n.5a. s /D1. e/15HRs

INIT 06S
35 210000

210300
210530
218900

36
37
38
39
48
41
42
43
44
45
46
47
48
49
50

211005
211208
211600
211800
212050

13.5N 148.3E
13.3N 139.9E T4. EI/4. Ei /D1.8/12HRS
14.2N 139.6E
14.4N 139. BE
14.6N 13B.5E
14. SN 139.2E

PCN 6
PCN 3

212245 PCN 3
PCN 3
PCN 4
PCN 4
PCN 3
PCN 2
PCN 2

T4. S4. 5 /01. 5=5HRS
T4. B/4.8 /DB.5/12HRS

T4.5/4. S

212245
220000

15. IN 13E!:3E
15.3N 13B.lE
15. eN 137.6E
16.6N 136.6E
16.3N 137. aE

220300
220517
220680
220900
220944
221200
221600

INIT OBS RODN
PGN

17. ON 136.7E
17. EN 136.4E
17.4N 136. IE
17.9N 135-BE
18. lN 134.7E
18.4N 134. IE
i8.5N 133.9E
18.5N 133.6E
i8.9N 133. OE
19.2N 132.6E
19.2N 132. BE
19. BN 132.7E
19.3N 132. BE
19.4N 132.2E
19.5N 131.8E
19.8N 131.2E

PGN
PGTw
PGTLI
PGTw
PGTw
PGTW
PGTLI
PGTIJ
PGTw
PGTU
RODN
PGTW
PGTW
RPm
PGTw
PGTw
PGTw
PGTIJ
PGTW
RPII(
PGTW
PGTIJ
PGTW
PGTw

51
52
53

PCN 2
PCN 2
PCN 2

T5. w15. o /D1. El/12HRs

54
5s
56
57
5e
59
60
61
62
63
64
65

221800
222030
222223

PCN 2
PCN 1
PCN 1
Pcti 2
PCN 2
PCN 2
PCN 3
PCN 1
PCN 2
PCN 1
PCN 2
PCN 2

T5.5fi. 5 /D1.5/12HRS

T5.5a.5 /D1. Ba6HRs

230000
230300
230608
230646
230647
230910
231103
231200
2316E0

T5 . 5A . 5-mO . 5/ 12HRS

66 2318EIEi 19.9N 138.9E PCN 2
67 2321Ba 20.3N 13EI.7E PcN 2
68
69
70
71
72
73
74
75
76
77
78
79
80
81

232150
232150
232342
248000
24Ei300
248600
248634
241041
241041
241200
241600
241800

20.6N 13B.6E
2Li.6N 130. BE
2B. BN 130.4s
2B.7N 13E.3E
21. lN 13E. EiE
21.5N 129.7E

PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 2
PCN 4
PCN 4
PCN 4
PCN 3
PCN 1

T6.5%.5
T5.5A.5 AB.e/12HRs

INIT OBS

21.6N 129.5E
22.2N 12B.8E
22. lN 128.8E

PGTIAI
PGTW
RPtl(T6.5/6.5

TS. CIA.5 A18.5/12HRS
INIT OBS

EYS OPEN SSL)-$E

INIT OBS

22.4N 128.7E
22.6N 12B.4E
22.9N 12B. aE

PGTW
PGTw
PGTLJ
PGTw
PGTw
RPFK
PGTw
RODN

242100
242129

23.3N 127.9E
23.5N 127.9E

82
83
84
85
B6
87
88
89
90

242129
242321
242321
250300
250600
250622
250900
251008
251019
251200
251600
251S00

23.4N 128. EE
23.6N 127.3E
23.6N 127.4E

T6. Ew6.5 /t18.5=4HRS
T5.5fi.5-~0.8/12 HRs
T5.8fi. a

PCN 1
PCN i

24.2N 127.2E
24.4N 126.8E
24.3N 126. BE
24.8N 127.8E
24.8N 126.7E
24.8N 126. 7E
25.2N 126.4E
25.4N 125.9E
25 .7N 125.9E
26.2N 125.8E
26.4N 125.6E
26.6N 124.9E
26.6N 125.lE
26. BN 125.lE
27.4N 124.7E
27.6N 124.4E
27.5N 124.5E
27.9N 124.3E

PCN 2
PCN 2
PcN 1
PCN 2
PCN 2
PcN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 2
PCN 2
PcN 1
PCN 2
PcN 2
PCN 2
PCN 2
PCN 2
PCN 3
PCN 4
PCN 3
PCN 4
PCN 3
Pcti 4
PCN 5
PCN 5
PCN 6

PGTW
PGTIIJ
PGTIIJ
PGTw
PGTw
PGTW

91
92
93

T5. a/5. e-/sEl. E/l2HRs PGTw
PGTLI
PGTIJ

94
95
96
97
9B

1::
101
102
103
104

252100
252107

PGTw
PGTIJ

252259
252259
260000
260300
260600
2606 lE
260900
26094S
261280
261600
261S00
262047
27EBEIB
270019
270300
270557
270900
271100

T6. OfS.0 6B.Ev25HRS
T5.5~.5 /SO.8/llHRS

RPNK
PGTIJ
PGTw
PGTw
PGTw
PGTW
PGTIJ
PGTIJ
PGTw

EYE D 19 25NII

EYE D II? 25N!I
27.9N 124.2E
2B.2N 124. IE

105
106
la?

28.7N 124. aE
29. lN 124.8E
29.4N 123.8E
29.6N 123.9E
30. ON 124.2E
29.9N 124. lE
30.3N 124.6E
3EI.7N 124.8E
31. EIN 125.4S
31.3N 127.lE
3EI.8N 125.7E

T5 . W5 .sl-/sa .EV17HRS PGTW
PGTW
PcmJ
PGTIJ
RPm
Pm-u
p~~

PGTIJ
RODN

108
109
110

T4. W5. O /111.5/8SHRS
T4. 5/5.5 -/lJJl .5~5HRS

111
112
113
114
115

271108
271200

RKSO
PGTW
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PGTW
RODN
PGTIJ
RKSO
PGTw

116 2716Ew3 31.3N 126.5E
117 272025 32.4N 12E.5E

— ——
PCN 6 T2.5A.5 AI1.5/16HRS
PCN 5

116 272188 32.5N 127.5E
119 272357 32.6N 129.2E
120 280E?DE 32.6ti129.4S

PCN 6
PCN 3 T3. IM3. O
PCN 4 T3. B/4.8 41.5/elBNRs

ULCC FIX
INIT OBS

121 2EF13EIB 32.9N 13B. BE
122 2B0545 33. BN 132.3E

PCN
PCN
PCN
PCN
PCN
PCN
PCN

6
5
6
6
6
6
5 ‘T2.W3. EI .-lJ1. EI/24NRS

PGTw
PGTL!

123 2S89D5 33.6ti 135.7E
124 28128E 35.2N 137.8E
125 2B168B 35. EN 140 .4E
126 281S06 35.7N 142.3E
127 2S2355 35.3N 143 .7E

PGTW
PGTw
PGTIJ
PGTLI
RKSO

91 RCR14FT FIXES

EYE TEMP (C) IISN
OUT/ IN/ DP#sST NO.

FLT 7EWm OBS PiRX-SFC-LND mX-FLT-LVl-LND 9CCQY EYE EYE OR IEN-
LVL HGT mLP VEL.’SRG~NG D IR/klZL/SRG/RNG NW. NET SHRPE DIRIVTRTION

FIX TII’E FIX
ND. (z) POSITION

1 282337 12. GN 142. BE
2 218252 12.2N 141.4S
3 218544 12.7N 141. BE
4 21OB39 13.2N 140.4S
5 212127 14.9N 136.3E

7B8MB 3B32
70@MB 3013
721EIm 2981
70EIm 2984
7a8m 2BBB
782illB 2B65
7aEr’m 246e
7EiEim 2285
7E121m 2009
78a~ 266B
7BEit’a 2189
700m 2235
7E18m 2314
7EBtE 2315
7BBFEI 2376
7BEIm 23B3
7EBt’Ei 2377
7BEirE 2393
70Em 23B2
708m 2392
7BBm 24BB
7EiEm 2433
7eam 2460
7EEim 2694

994 65 168 70
55 Ei5@ 25
4E 360 38
60 110 40
65 33@ 2B
S8 360 3B

12Q 61 E13B 61 8 2
128 44 215a 38 6 2
E19E 49 368 3B 5 2
228 54 13E 7EI 5 3
288 55 130 120 15 2
138 78 36B 28 10 2
890 98 34a 3EI 12 1
160 1B5 E19E la 12 1
238 98 128 lB 3 1

+13 + 7 5
+12 + 9 5

+14 6
+12 +15 +15 6
+12 +15 +11 7
+10 +16 +1 1 7
+13 +25 +13 B

B
+14 +27 +15 9
+15 +27 +17 9
+15 +19 +lE 11
+13 +19 +lB 11
+16 +2B +13 12
+15 +19 +16 !’2
+16 +19 +16 13
+16 +19 +16 13
+17 +21 +19 14
+14 +21 +2a 14
+13 +2B +17 15
+19 +22 +15 ~s
+16 +21 +19 16
+16 +2EI +19 16
+15 +2B +14 17
+15 +16 +12 18

9B7 ELL IPTICIIL 35 28 028
CIRCULRR B6
C lRCULfiR IB
CIRCULflR 5

CIRCULflR 5
C IRCULfiR 5
C IRCULRR 6
CIRCULRR i’
ELL IPTICftL B 4 098
CONCENTRIC 2E B
ELL IPTICF!L E 4 150
ELLIPTICAL B 4 1 lB
C lRCULRR 5
CIRCULfiR 6
C[RCUL9R 28
ELLIPTICAL 4D 3D 369
ELLIPTICAL 3B 2D 17EI
CIRCULRR lB
CIRCULAR 25
C lRCULIIR 4E

975
926

6 21234D 15. lN 13S.lE
7 221B57 17.8N 136.2E
E 221345
9 222B3B

10 222307
11 23E912
12 231139
13 232044
14 232312

17.5N 135.7E
16.4N 134.2E
lB.5N 133.7E
19.3N 132.lE
19.5N 132. EE
2EI.5N 13EY.9E
2EI. BN 138.3E

7B 3121 9t3
13B 218 18

65 120 82

IE8 368 3E
12EI 230 30
lm 128 22

603
B9B
9B2

26W 94 21B 25 3 1
19B 96 IBB 17 E 3
12B 96 E12EI 21 B 3
1121 llB 36CI 38 15 1
E4EI S6 328 6EI 6 1
149 185 B40 40 3 1
Ei4EI 99 320 4S 5 2
178 IIEI Iim EM 7 3
038 95 290 41 7 3
198 181 13a 97 4 2
35EI B9 26Ei 421 4 2
168 110 B7Fl128 12 1
il’a 91 B3a 3B 9 1
188 9B 890 m 5 3
31a 5e 240 lRB 5 5

911
15 240835
16 2411214

21.9N 129.2E
22.2N 128.7E 919

917
91B
909
91B

17 242032
1S 242312
19 250830
28 251114
2 i 252036
22 252335
23 26 ElS41
24 272358

23.4N 127. EIE
23.7N 127.4S
24.8N 126. BE
24. BN 126.5E
26.3N 125.6E
26. BN 125. lE
27.BN 124.3E
32.7N 129.2E

9E B7B 12e
13B 230 18
10B 090 BB

5B 238 60

924
926
976

R13DRR F lXES

FIX TI~ FIx EYE EYE ROOOB-COOE
SHRPE D I$fl IJSLMR TDDFF

RllDFIR SITE
POSITION M73 NO.NO. (z) POSITION 12CCRY COIWENT6

11$%34.’30
IWG 32.20
l?@G33<’20
17WG33i2E
I%& 33z28
I’NG33/2Ei
m 33/10
m 31Z15
PWG 33,28

WI/G33/”20
PWG 35/2fl
PWG 31/2@
nxts 40a5

26. lN 127.7E
26.lN 127.7E

47937
47937
47937
47937
47937
47927
47927
47931
47927
47931
47927
47937
47937
47931
47927
47937
47937
47937
47931
47937
47931
47931
47937
47931
47931
47937
47931
47931
47937
47931
47937
47931
47937
47931
47931
47937
47931

1 241900
2 242E10El
3 242100
4 242200
5 242300
6 2’5EKW8
7 258100
B 25B135
9 25B2BE
10 25B235
11 25R3EB
12 25E1421E
13 250508
14 250535
15 25B6EB
16 2506E8
17 25Ei6EIB

23.3N 12B. BE
23.3N 127. BE
23.4N 127.8E
23.5N 127.6E
23.7N 127.5E
23.7N 127.4S
23. EN 127.3E
24. IN 127.4S
23.9N 127.3E
24.2N 127.3E
24. EN 127.2E
24.2N 127. lE
24.2N 127. OE
24.2N 127. IE
24.2N 126.9E
24.3N 126.9E
24.3N 126.9E
24.4N 126.8E
24. BN 127.2E
24.7N 126.9E
24.5N 126. SE
24. EN i27. OE
24. SN 126. SE
24. BN 126.7E
24.9N 126.6E
25. BN 126.5E
24.9N 126.4S
25. lN 126.3E
25. lN 126.2E
25. lN 126.2E
25.2N 126.2E
25.2N 126.2E

LRND
LFIND
LFIND
LFIND
LFIND
LIIND
LRND
LI?ND
LFINO
LFIND
L9ND
LRND
LRND
LRND
LfiND
LRND
LF)ND
LRND
LRND
L(JND
LRND
LflND
LAND
LRND
LCIND
LFIND
LfiND
L13ND
L13ND
LIIND
LIIND
L9ND
LQND
LRND
LRND
LllND
L9ND

FAIR
FRIR
GOOD
GOOD
GOOD
GOOD
GOOD
POOR
GOOD
POOR
GOOD
GOOD
GOOD
FIIIR

70
60
50 26. IN 127.7E

26. lN 127. 7E
26. lN 127 .7E

50
55
50
40

24. BN 125. 3E
24. SN 125. 3E
26.4N 127.9E
24.6N 125. 3E
26.4N 127. BE
24.9N 125.3E
26. IN 127.7E
26. IN 127.7E

4G

50
60
50

ELLIPTICIlL
45//3 52911
11983 7320B

26.4N 127. BE
24.8N 125.3E
26. IN 127.7E
26. IN 127.7E
26. IN 127.7E

GOOD
GOOD
POOR
GOOD
F$l IR
Ffl IR
GOOD
F!4IR
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD

50
55

MVG 31z2E
Fr#G 33/20

MVG 36,38

IIXIS 35C4EI
m 33/3El
6)XIS 35-5
QxIS 3W25
tlVG 32,10
9XXS 55/45
(.IXIS 5W421
IT/G 3B/ 15
I?XIS 3EI am
mm 33*’20
AXIS 3Bns
m 33/20
RXIS 3@n5

M 32z2a

lB 2587EEI
19 25@735
2EI 25EiBEE

26.4N 127.8E
26. lN 127.7E
26.4N 127.8E
26.4N 127.8E
26. lN 127.7E
26.4N 127. BE
26.4N 127.9E
26. lN 127. 7E
26.4N 127. BE
26.4N 127.8E
26. lN 127.7E
26.4N 127. BE
26. IN 127.7E
26.4N 127. EE
26. lN 127.7E
26.4N 127. BE

55
21 25BB1B
22 250S35
23 25096e
24 250930
25 25103B
26 2511EIB

ELLIPTIC13L
55

ELLIPTICFIL
ELLIPTICRL

55
ELLIPTICAL
ELLIPTICI?L

50
ELLIPTICAL

5El

27 251136
28 251230
29 2513EB
30 251335
31 2514W
32 251435
33 2S16Ei@
34 251630
3S 251635
36 251780
37 251735

ELLIPTICAL
55

ELLIPTICAL
25.5N 125.9E
25.3N 126.2E
25.5N 126. lE
25.6N 125.9E
25.6N 12S.9E

GOOD
GOOD
FfiIR
GOOB
POOR

26.4N 127.8E
26. lN 127.7E50
26.4N 127. EE
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3e
39
40
41
42
43
44
45
46
47
4s
49
50
51
52
53
54
5s
56
!37
59
59
60
61
62
63
64
65
66

FIX
NO.

;
3
4
5

251S$3EI25.7N 12S.SE LRND GOOD
2S1835 25.8N 125. EE L9ND F~IR
251960 25. SN 125. sE LAND GOOD
251935 25. EN 125.9E LilND POOR
252000 26. IN 125.BE LfIND GOOD
252030
252100
252200
260000
260100
260200
260300
2604EEI
2604E0
260500
26650EI
26E16atl
269600
260700
269700
26B7RFI
260900
26B8BB
260900
261 BBO
261100
261300
2614w!
280010

26.2N 125.8E
26.3N 125.7E
26.7N 125.5E
26.8N 125.lE
26.8N 125. EIE
2?. BN 124BE
27 .2N 124.7E
27.3N 124.6E
27.2N 124.7E
27.3N 124.4S
27.4N 124.5E
27.4N 124.4S
27.5N 124.4S
27.6N 124.3E
27.5N 124.5E
27.6N 124.4S
27. BN 124.2E
27.7N 124.3E
27. BN 124.3E
27.9N 124.2E
2B.27N 124. iE
2E.2N 124. lE
2B.3N 124. BE
32.7N 129.3E

LllND
LI+ND
LFiND
L9ND
LfiND
Lf4ND
LRND
LFIND
LFIND
LIIND
LRND
L!2ND
LRND
LQND
LRND
LRND
L!4ND
LAND
LflNfI
LRND
LRND
LRND
LRND
LFIND

60

68

48
FRIR CONCENTRIC 2B
GOOD
GOOD
GOOD
GOOD
GOOD
GOOD

GOOD

GOOD

FflIR

FRIR

GOOD
GOOD
GOOD
GOOD
GOOD
POOR
GOOD

TIPE FIX lNTENS1 N NEftREST
(z) POSITION EST1W7E DRT9 (NM)

2EBBEIB 32.6N 12S.3E 065 B3EI
28038EI 32.7N 131.3E 0s5 020
2SffiEIFI 32 .9N 132 .SS 050 B20
2812EWI 34.7N 136.6E E14D 012
281598 33.9N 139.4S E14SI 050

20
4a
4D
4D
4D
4D

35

30

40

30

25
20
25
20
20
20
25

% 35/18

tWG 36i20

MVG 36,.4D

fivG 32,”3B
m 33/48
F7#G 32,25
FfVG 29/ IFI
I’rf6 31/3El
ITVG 32,-3a

35/44 53286

PTVG 36z20
2087452615

tTVG 33.’2B
21S15 5366S

FIVG 33/2EI
2@3i5 53411
6///3 s33EiS

M 34,’26
6///5 53411

tlVG 33>26
tWG 35z2B
17vG 39,’26
I’M 31z2Ei
tiVG 34r’2B
m 34/” 15
m 89/’3e

SYNOPTIC FIXES

COrMZNTS

IAm 47e43
I#i3 47821
IJlo 4?8s0
Lt13 47665. 47654. 47S51. 47?78. 4?771
W) 47678. 47675

26. lN 127.7E
26.4N 127.BE
26.lN 127.7E
26.4N 127.8E
26.lN 127.7E
26.4N 127. sE
26. IN 127.7E
26. IN 127.7E
26, lN 127.7E
26. IN 127.7E
26.3N 126. BE
26.3N 126.8E
24.8N 125. 3E
26.3N 126. SE
24. BN 125.3E
26.3N 126.8E
24.8N 125.3E
26.3N 126.8E
24. SN 125.3E
26. lN 127.7E
26.3N 126.8E
24.fiN 125.3E
26.3N 126.8E
26.3N 126.8E
26.3N 126. BE
26.3N 126.8E
26.3N 126.8E
26.3N 126.8E
32.7N 128.8E

47s37
47931
47937
47931
47937
47931
47937
47937
47937
47937
47929
47929
47927
47929
4792?
47929
47927
47929
47927
47937
47929
47927
47929
47929
47929
47929
47929
47929
47044

NOTICE - TNE ASTERISKS (*) IND [CRTS F 1%S UNREPRESENTfITIkE 9ND NOT USED FOR SEST TRACK PURPOSES.
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EziEEl
BEST TRfiCK IJ9RNING 24 HOUR FORECllST 48 HOUR FORECflST

ERRORS
72 HOUR FORECFIST

ERRORS ERRORS ERRORS
m~WHR POSIT WIND POSIT wIND DST WIND POSIT wIND DST ldIND POSIT WIND DST WIND POSIT WIND DST WIND
B92BaBZ 17.2 118. EI 25 B.@
B92BE6Z 17.9 117.2 25 a.~
8928122 1S.8 116.7 25 B.8
E92818Z 19.2 115.7 35 8.8
E929BEZ 19.2 114.8 4B 19.3
F3929E16Z 19.2 113.8 55 19.3
0929122 19.3 112.5 55 19.3
8929182 19.3 111.9 5B 19.3
@93aBoz 19.6 111.0 SE 19.4
E1930E16Z 2B.1 109.9 5a 19.7
E193012Z 20.2 189.1 45 28.2
E193E!18Z 28.2 laB.1 4S 2E.2
lasilaaz 2a.2 lEi6.8 55 2B.2
1EI01B6Z 2E.5 185.5 40 2B.5
1EE112Z 28.7 IE4.6 3E 2B.7

0.0
0.0
0.0
0.0

114.9
113. s
112.3
111.6
110.8
110.0
109.0
10B.1
107.1
105.5
104.6

0. -0. 8. 0.0 a.o
0. -a. a. a.a fI.8
a. -a. a. a.a a.o
0. -0. 8. a.a a.a

50. 8. la. za. a 111.4
55. 6. a. 19.9 la9.4
5a. II. -5. 2tl.1 la7.8
5a. 17. El. 19.8 188.4
5a. 16. a. 2a.1 la7.4
45. 25. -5. 28.6 1B6.7
45. 6. a. 21.8 1D6. E
45. a. a. a.a a.a
45. 17. -la. a.a a.a
4a. B. a. a.a a.a
4a. 0. la. 0.a o.a

a.
0.
0.
a.

65.
6a.
5a.
5a.
45.
45.
45.

a.
a.
a.
a.

-B.
-8.
-B .
-e .
33.
31.
?3 .
29.
34. -
68.

102.
-a.
-0.
-El .
-0.

a. a.ci B.e
a. a.a a.e
a. a.a E.B
0. a.a a.0

15. 2E.4 1B7.7
la. 2EI. B 185.8

5. 22. E 184.7
5. 0.a a.a

IO. a.0 a.a
5. 0.0 0.a

15. a.a o.a
a. a.a a.a
B. 0.0 0.a
0. 0.0 a.n
0. 0.0 0.B

a. +3. a.
a. -E. a.
a. -0. a.
0. -B. a.
6B. 52. 5.
5a. 25. la.
4a. 78. 10.

E. -t3. a.
0. -0. a.
a. -0. a.
a. -0. a.
a.. -0. a.
a. -B. a.
a. -a.
0. -B. 5:

EI. F3 a.a o. -B.
a.a a.a 8. -13.
a.a 0.0 a. -0.
a.a a.a a. -a.
0.0 a.o 0. -a.
0.0 0.0 a. -a.
a.a e.a E. -a.
@.a o.a EI. -a.
a.a a.a 8, -a.
0.0 0.a 0. -0.
a.0 0.0 0. -a.
a.a a.a 0. -a.
a.a a.a a. -0.
0.a a.a a. -a.
0.0 a.a 0. -0.

0°.
a.
0.
8.
8.
a.
a.
a.
0.
0.
a.
a.
8.
a.

9LL FORECFISTS
M?NG 24-HR 4B-HR 72-HR

la. 53. 52. a.
7. 27. 18. a.

flvG FORECFIST POSIT ERROR
FIVG RIGHT IINGLE ERROR
RVG 1NTEHS lTY mGN ITUDE ERROR 4. 9. 8. a. B. 0. a. 8.
RVG INTENSllY 816S a. 6. 8. a. a, a. 0. a.
NUmER OF FORECRSTS 11 7 3 a 0 a a e

TYPHOONS III-I ILE OVER 35 KTS
M?NG 24-HR 48-HR 72-HR

0. a. 0. 0.
0. 0. 0. 8.

D IST9NCE TRFMZLED 8Y TROP ICflL CYCLONE IS 825. NII

NSRIIGE SPEED OF TROPICI?L CYCLONE IS 18. KNOTS

TROP ICIIL STORfl GEORG 19
FIX POSITIONS FOR CYCLONE NO. 12

SllTELLITE F 1=S

FIX TIPE FIX
NO. (z) POSITION @CCRY DW3RRK CODE

1 28BBBB
2 2803ae
3 28a6ae
4 280727
5 2889aa
6 2e 12aa
7 28160EI
8 2818BB
9 2821aa

lEI 282146
11 282146
12 29eaaa
13 2983ao
I4 29a6ao
15 290714
16 29a9eE
17 291a26
18 291285
19 291214
2e 291215
21 2916S18
22 29i8aa
23 292lFYEI
24 3aeeea
25 3E18054
26 3aa3ea
27 3B8688
28 3aa9et3
29 391153
38 3812ae
31 3816BEI
32 3FllEEi0
33 3a1947
34 3212121B
35 3a2234
36 B18LWB
37 alaa33

17.3N 118. BE
17.7N 117.5E
18.8N 117.2E
18.4N 116.7E
18.4N 116.9E
18.8N 116.6E
19.4N 116.3E
19.4N 114. SE
19.3N 114. SE
19.5N 115.lE
19.2N 114.5E
19. EIN 114.8E
19.3N 114.5E
19.2N 113.8E
19.2N 113. BE
19.4N 112. SE
19.2N 112.5E
19.4N 112.3E
19.lN 111.8E
18.9N 112.8E
19.lN 112. @E
19.lN 111.7E
19.lN 111.5E
19.lN llL1.9E
19.6N 111.9E
19.7N llB.5E
2B.2N 1E19.8E
2EI.4N 189.6E
2E. lN 1B9. lE
2B.4N 189.8E
19.9N 1B8.3E
2a. IN laa. lE
19.8N 187.6E
2B. lN 187.7E
221.2N 107.5E
2a.4N 106.8E
2Ei.3N 106.3E

PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 3
PCN 6
PCN 3
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 4
PCN 5
PCN 4
PCN 4
PCN 4
PCN 3

T1. a/l. a

T1.5/l.5

T1.5/l.5

13. Bfi.0 /D2.0=4HRS

T3.5a.5 /D2.en4HRs

m.sm. a ml.5=4HRS

T3. EM.6

T3.5=.5-m8.5~HRS

13.0/3 .8-m8. B-’28HRs

T4. 6/4. a-me. 5/leHRs
T3. efi. a AO. W24HRS

COIT’ENTS

INIT OBS

INIT OBS

[NIT 08S

ULCC FIX

INIT 08S
ULCC FIX

ULCC FIX

s r-m

PGTW
PGTW
F?GTW
RPF’li
PGTW
PGTW
PGTIJ
PGTW
PGTW
PGTW
RPtU
PGTIJ
PGTW
PGTW
RPM
PGTW
PGTLJ
PGTW
RODN
RPfU
PGTW
PGTIJ
PGTW
PGTW
RODN
PGTW
PGTiJ
PGTW
RODN
PGTW
PGTW
PGTW
RODN
PGTW
RODN
PGTW
RODN
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,
36 D1B3E0 20.4N 1B6. lE PCN 4
39 E11E16B0 2E.5N 1B5.5E PCN 4 T3. Ew3.5-AEi.5~4NRS
~ 011124 2EI.5N 184.7E PCN 4
41 Eill131 2B.6N 1B4.2E PCN 5
42 011280 2EI.7N lEi4.6E PCN 6

FIX
NO.

1

FIX
NO.

1
2
3

T~K FIX FLT 7a0m OBS MRX-SFC-IAWD mX-FLT-LV--kSiD 9CCRY
(z) PoSITION LVL HGT P!SLP VSL/BRG/TtNG D IR/WLMRG/7?HG XRVfiT

290033 19.2N 114,9E 15EWFT 996 55 93B 2E 146 69 B=

RQDllR F 1X25

Tim FIX EYE EYE RRDOB-CUDE
(z) POSITIOW RRDllR RCCRY SHilPE D19M IWARR TDDFF

296966 19.5N 113 ,SIE LRND 6//// /////

291586 19. SN 112.4S LfIND 6///-’ /////

3E111EIB 19. EN IIB.3E L61ND 1 103/ 3////

a 75

PGTW
PGTW
RODN
RPm
PGTLJ

EYE EYE OR IEN-
SHllPE DIRWRTION

COPT’ENTS

EYE TEPP (C)
OUT/ IN/ DP/SST

+26 +2? +24 32

VSN
No.

1

RRDRR SITE
POSITION IJIO NO.

22.3N 114.2E 45805
22.3N 114.2E 45005
16.3N 1Z8.6E 90321

NOT ICE - THE I?STER ISKS (*) IND 1C(VTE F 1%S UNREPRESENTilTIVE IIND NOT USED FOR BEST TRFICK PURPOSES.
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BEST TRfiCK L9RNING

f’U~fVHR POSIT WIND POSIT WIND
lLW3612Z lEI.8 115.6 25 EI. B B.8 8.
1B0618Z 11.0 114.7 3B EI. EI 0.8 0.
lmi’aaz 11.4 113. B 35 11.3 113. s 35.
1E87B6Z 11.5 113.0 4D 11.4 113. a 40.
1087122 11.7 112.2 40 11.8 111. S 40.
iao71Bz 11.8 111.5 4D 11.9 111.8 40.
1BE38BOZ 12.2 IIE1.e 45 12.2 1s0.4 se.
ID06B6Z 12.5 llB.1 50 12.S 110.3 5B.
180S122 12.6 109.4 5B 12.9 109.5 45.
1BBB18Z 12.8 10B. E 4S 12.8 18S.5 40.
1B09BOZ 12.9 !t3B.4 40 0.8 B.EI 8.

24 HOUR FORECIIST 4S HOUR FORECQST 72 HOUR FORECFIST
ERRORS ERRORS ERRORS

DST WIND POSIT
ERRORS

-0. 0. 0.0 8.0
-8. E. B.B 0.0

6. B. 11.8 111.2
6. B. 12. E! llB.I
24. El.12.2 lFYE.S
30. B. 12.8 lEIS.3
23. 5. 12. ? 107.9
21. EI. 9.0 B.EI
19. -5. 0.0 B.B
16. -5. 0.0 B.0
-0. B. E.B B.EI

WIND DST WIND POSIT
0. -0. 0. 0.0 0.0
a. -B. B. E.0 E.B

45. 34. 8. 12.3 lBB.8
45. 3Ei. -5. B.8 B.B
40. 43. -lEl. @.@ a.~
35. 29. -10. 8.8 E.B
30. 32. -10. 0.0 0.0

B. -B. B. B.EI B.B
0. -B. B. 8.0 B.B
B. -B. B. 8.0 0.0
B. -B. E. R.@ B.B

WIND DST WIND POSIT
8. -0. 0. 0.0 0.0
B. -0. 0. 0.0 0.0

35. 43. -5. e.0 B.e
0. -0. 8. 0.0 0.0
B. -6. R. B.B EI. B
El. -8. e. 0.B tl. El
0. -B. 0. 0.0 8.0
8. -B. B. !3.0 0.0
0. -8. 0. 0.0 0.0
B. -0. 0. 0.0 0.0
a. -B. B. @.B 8.8

WIHD DST WIND
B. -B. 0.
a. -Ei. 8.
a. -0. 0.
0. -0. a.
e. -e. e.
0. -0. 0.
0. -0. 8.
0. -0. 8.
0. -B. 0.
0. -B. 0.
e. -El. El.

flLL FOREC6STE
L!+!NG 2~jHR 4E-HR 72-HR

FPJG FORECRST POSIT ERROR 1s . 43. 0.

WG RIGHT FINGLE ERROR 11. 24: 29. 0.

WC INTENSITY ttlGNITUDE ERROR 2. 7. 5. B.

(WG lNTENSIIW BlfiS -1. -7. -5. 8.
NUt’EER OF FORECfISTS El 5 1 0

D ISTQNCE TIUWELED BY TROP 1C9L CYCLONE 1S 445. Nfl

AwERRGE SPEED OF TROP 1C9L CYCLONE IS 7. KNOTS

FIX TI~ FIX
NO. (z) POSITION IICCRY DVORf3K CODE

TROP ICIILSTORFI HERBERT
FIX POSITIONS FOR CYCLONE NO. 13

SIWSLLITE FIXES

COrt’ENTS

1 e4iBBB 7.lN 121. BE PCN 6
2 0421BB 7.2N i2B.6E PCN 6
3 B5B08B 7.4N 119.9E PCN 6
4 0554S0 7.BN 119.46 PCN 6 T1. B/l. E
5 051680 lB. ON lIB.5E PCN 6 T1. @/l. B
6 051SEtB lB. lN llB.lE PCN 6
7 B521BB lEI.4N 117.2E PCN 6

11’PHOONS LN ILE OWR 35 KTS
LRNG 24-HR 4B-HR 72-HR

0. 0. 0. 0.
8. 0. 0. 0.
B. B. 0. 0.
El. B. B. 0.
8 0 0 0

B E16BBEiB IB.7N 115.4S PCN 6
9 060400 lB. SN 114.9E PCN 6 T2. EIx2. B /D1. EIAMHRS

10 868680 18.7N 114.2E PCN 6
11 B60730 11. BN 115. EIE PCN 3 T1.5/l.5
12 E1609aB lB.9N 115.2E PCN 6
13 061123 11. lti 114.9E PCN 6
14 B6126EI 11.2N 114.9E PCN 6
15 B616BB 11.3N 114.2E PCN 6 T2. W2. B /D1.OXMHRS
16 661B0B 11.6N 113.7E PCN 6

* 17 @621EI0 11.9N 113.2E PCN 6
1S E162219 12. BN 114.2E PCN 5 n.ela.e /DB.5/15HRs
19 B7E0BB 11 .5N 113.2E PCN 6
2E S17BFM3 11.9N 113. FIE PCN 5 T1.9/l. B
21 070400 11.4H 113.lE PCN 4 T2.5Z.5 /DEY.5~4HRS
22 078606 11.4N 112.9E PCN 4
23 078717 11.9N 113.lE PCN 3 13. e/cJ. @ /D1.5ZMHRS

24 B7Ei9CIB 11.7N 112.7E PCN 4
25 071109
26 E1712EB
27 B716EB
2B 871 BBEI
29 E172EI02
38 e72 100
31 072150
32 072159
33 072341

11.7N 111.7E
11.9N 112. BE
11. BN 111,4S
12.BN 111.2E
ii.7N 111.5E
12.3N 111,4S
12.2N 111.4S
12.EIN110.6E
11.6N 111.4s

PCN 4
PCN 6
PCN 6 T3 . B/3. a-fi 1.EI/24HRS
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5 T3.5X3.5-ml .5-4HRS

34 BSBeOB 12.3N 111.lE PCN 6
35 OeEMBB 13.8N 110.7E PCN 4 13. S/3.5-m i,0~4NRS
36 6W16Ml 13.2N 110.4S PCN 4
37 06B7e5 12.6N i 10. lE PCN 5 T2.5n.5
3S aBLi9EB 12.9N i IB.OE PCN 6
39 EIB1E136 12.9N i69.5E PCN 3
40 061200 12.6N 109.5E PCN 6

INIT OBS
INIT OBS

ULCC F 1X
ULCC FIX
ULCC FIX
INIT 08S
ULCC FIX
ULCC FIX

lNIT OBS

INIT OBS

s ITS

PGTW
PGTLJ
PGTW
PGTLI
PGTW
PGTW
PGTW
PGTW
PGTW
PGTLJ
RPtK
PGTW
PGTW
PGTW
PGTW
PGTIJ
PG?LI
RPI%
PGTLJ
RODN
PGTW
PGTIJ
RPM(
PGTW
RODN
PGTW
PGTLI
PGTIJ
RPI’K
PGTW
PGTW
RODN
RPFK
PGTW
PGTW
PGTW
RODN
PGTLJ
RPtU
PGTIJ
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41 081600 12. ?N 188. BE PCN 6 T2 . 5/3.5-AE?.5/24HRS ULCC FIX
42 i3ele00 12. Sti 16E.5E PCN 6 ULCC FIX
43 0S1950 13.2N 18B.7E PCN 6
44 0B21E6 12.9N 18B.4E PCN 6
4S E198EKl@ 13.2N IB7.9E PCN 6 ULCC FIX

PGTW
PGTW
RODN
PGTW
PGTW

II IRCRRFT FIXES

FIX TIllE FIX FLT 7BBtE OBS mx-SFC-L?iD mX-FLT-LVL-LND FICCRY EYE EYE OR I EN-
NO. (z) POSITION L~

EYE TEI’P (C) flSN
HGT ffiLP vSL/BRG/ltNG D IR/VELmRG/RNG N9V/t’ET SHRPE D IfV’k’TllTION OUT-J IN/ DP/SST NO.

1 0702119 11.3N 113. BE 15EWIFT 990 se MEI 2e 22e 44 i40 26 2e 4 +23 +24 +22 2B 1

NOTICE - THE ilSTSR lSKS (*) [ND ICRTS F 1%S UNREPRESENTFITIVE FIND NOT USED FOR BEST TRRCK PURPOSES.
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Eszl
BEST TFWCK IIRIRN I NG 24 HOUR FORECIIST 4S HOUR FORECIJST 72 HOUR FOREC17ST

ERRORS ERRORS ERRORS FRRnRS

llD~Fw’l+R POSIT WIND POSIT
1EB612Z 17. SI 14s.4 2B EI. O 21.E
ISIE161EZ 17.4 145.1 2B EI. EI EI. EI
laE7eElz 17.9 143.9 2B B.0 E1.D
1E07E6Z 18.0 142.9 25 EI. a EI. B
laB712Z lB.4 141.9 25 SI.21 et!
10071EZ 19.0 139.9 3EI lB. B 140.9
1EIE8EKIZ 2a.0 137.9 48 2B. E 136. s!
1EE1806Z 2a. B 136.4 40 2B. S 136.5
laE1812Z 21.4 134. S 58 21.3 134.7
188B1BZ 22.3 133.2 55 22.2 133.1
1EIE19EIOZ 23.6 132.1 55 23.6 132.1
1BB996Z 24. S 131. S 60 24.8 131.7
1BB912Z 26.1 132.2 6EI 26.1 132.3
1EIE91BZ 27.4 132.8 6B 27.5 132.6
1810802 28.8 133.2 65 28.7 133.2
1E118B6Z 30.3 133.6 65 3B.5 133.5
1810122 31.4 134.8 60 31.4 134.6
lBIEIIEZ32.3 136.3 5S 32.3 136.3
1B11E8Z 33.7 139.1 55 33.6 13B.B
1B11R6Z 35.1 142.9 45 35.1 142.B

wIND DST WIND POS!T
0. -0. B. O.E Ei. B
0. -B. B. 0.0 B.B
B. -a. B. B.B O.B
0. -0. e. El.@ E,El
0. -B. 0. B.B 0.0

3E1. se. B. 2B.7 137.1
4D. 6. 0. 23.8 134.4
4D. 6. 0. 23.7 132.3
5SI. B. B. 23.6 13B.2
55. s. B. 25.5 129.4
55. B. 8. 27.9 131.5
6EI. 5. B. 29.4 132.1
6B. 5. 0. 34.0 138.7
55. 6. -5. 34.0 13B.6
65. 6. 0. 34.7 139.6
65. 13. E. 36.3 143.8
60. 0. 0. 0.0 B.8
55. B. 0. 0.0 B.8
55. 16. 0. B.@ 8.E
45. 5. a. e.e E.e

wIND DST LJIND POSIT
B. -0. 0. 0.0 B.Si
B. -0. 0. 0.0 B.EI
0. -B. El. 0.0 0.EI
B. -B. 2!. 8.0 B.EI
B. -B. B. B.13 E.B

45. 23B. -lB. 22.5 134.2
45. 132. -IB. 25.5 133.2
45. 71. -15. 26.6 131. B
7B. 1B5. IB. 26.7 129.2
70. 215. ID. 2B. EI 129.6
65. 185. B. 33.8 135.2
60.
45.
4B.
50.
58.

0.
B.
B.
0.

95.
251.
154.

65.
72.
-0.
-a .
-0.
-0.

-5. 33.9 136. S
-15. e.a B.E
-15. 8.8 O.e

-5. 8,8 B.B
5. B.B 0.0
0. 0.0 B.B
0. B.EI B.B
B. 0.8 0,8
B. B.B 0.0

wIND DST IJIND POSIT
El. -0. B. 0.B 0.0
B. -El. B. 0.B 0.0
0. -0. 0, 0.B 0.0
B. -0. B. B.0 B.0
0. -B. B. 0.B B.B

58. 3B4. -lB. 24.9 131.9
5a. 198. -15. 27.4 132. a
45. 261. -2B. 31.4 132.9
7E. 4B7. le. 0.0 B.a
70. 4B5. 15. B.0 B.0
5B. 2EIB. -5. 8.8 8.0
45. 31B. 8. O.EI B.B

0. -B. 0. 0.0 0.0
0. -B. 0. B.8 B.EI
0, -0. B. B.B 0.0
B. -B. B. B.0 8.0
B. -0. B. 0.0 0.0
E. -a. a. e.e B.B
0. -0. 0. 0.B 0.0
B. -8. B. 0.0 0.0

fiLL FORECQSTS TYPHOONS bRiILE OVER 35 KTS
IJRNG 24-HR 4B-HR 72-HR LRNG 24-HR 4B-HR 72-HR

IWG FORECPIST POSIT ERROR le. 144. 29B . 516. 6. 144. 290. 516.
IIVG RIGHT flNGLE ERROR 6. 5S. 95. 25. 6. 5S. 95. 25.

IWG INTENSITY mGN ITUDE ERROR 0. 9. 10. 0. 9. 11. la.
W% lNTENSllW B19S -0. -5. :4: 18.
NUmER OF FOREC14Sm

-e. -5. -4. 10.
15 11 7 3 14 11 7 3

D ISTIINCE TRWELED BY TROP ICIIL CYCLONE IS 1889. Nrl

WERAGE SPEED OF TROP ICI?L CYCLONE IS 17. KNOTS

FIX TII’E FIX
NO. (2) POSITION

*1
2
3
4
5
6
7
B

*9
* 10

05MIB0
E1616eB
L1621BE
070080
07640
070600
E1709BB
E1712B6
071680
071880

17. BN 156. OE
17.3N 145.4S
17. EN 144. BE
17.9N 143.9E
17. EN 143.3E
lE. BN 142.9E
lE. IN 142.5E
iE.2N 142. EIE
lE.5N 141.5E
ie. eN MB.9E

11 072017 lE.7N 14B.2E
12 eeeeee 2e. BN 13e. OE
13 8EB48B 28.6N 137. IE
14 9E8523 21.2N 136.5E
15 EIEI16BSI 2EI . 9N 136 .6E
16
17
le
19
20
21
22
23
24
2!5
26
27
2e

eeB857
eeme
ae 12BB
Be 16Be
oe ieBe
Ele21elB
0e2137
0e2137
ee23i9
E19eemi
e9a400
090510
Ei9B600

21.1+4 135.3E
21.3N 136.8E
21 .3N 134.7E
21.9N 133.6E
22.2N 133. lE
22. EN 132.4S
22.9N 132.5S
23.4N 133. BE
23. EN 132.4S
23.7N 131.7E
24.5N 131. EE
24. EN 131.9s
25.ON 131.9E

9CCRY DVDRI?K CODE

~HOON IDR
FIx POSITIONS FOR CYCLONE NO. 14

SWELL ITS FIXES

COITENTS

PCN 6
PCN 6
PCN 6
PCN 6 T1.5/l.5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6 T2. e=. e
PCN 6
PCN S
PCN 4
PCN 4 13. EZ3.8 /D1.5~4NRS
PCN 5 T3.54.5
PCN 4
PCN 4
PCN 3
PCN 6
PCN 6 T3.5/3.5 /DO.5ZMHRS
PCN 6
PCN 6
PCN 5
PCN 5 n.an. e
PCN 3
PCN 4
PCN 2 T4. e/4. e ml .W24NRS
PCN i 14.0/4.8 /D8.5Z4NRS
PCN 2

INIT OBS
ULCC FIX
ULCC FIX
ULCC FIX

INIT OES
ULCC FIX

INIT OBS

ULCC FIX
ULCC FIX

INIT OES

SITE

PGTW
PGTLI
PGTW
PGTLI
PGTW
PGTW
PGTW
PGN
PGTu
PGTLI
PGTW
PGTIJ
PGN
RODN
PGTw
PGTW
RODN
PGTW
PGTw
PGTw
PGTw
PGTW
RPtK
RODN
PGTu
PGTw
RODN
PGTW

. . .. ..-
WIND DST WIND

B. -B. 0.
0. -El.
B. -B.
0. -e.
e. -B.

7E. 5BI.
7a. 499.
45. 54s.

B. -B.
E. -e.
0. -0.
0. -0.
8. -0.
0. -8.
0. -0.
8. -0.
0. -B.
0. -0.
0. -B.
0. -B.

0.
0.
0.
0.

15.
15.

B.
0.
B.
0.
B.
B.
B.
B.
B.
0.
0.
0.
B.
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090633 T4. B/4. O /D1 .EV219HRS29
38
3t

24.8N 13i.9E
25. EiN 132.2E
25.5N 131.9E
25.7N 132.3E
26. IN 132.3E
27.2N 132.6E
27.5N 132. EE
2B. IN 133.2E
28. BN 133.3E
2B.6N 133. lE
2B.6N 133.8E
29.6N 133.9E
3B. BN 133.9E
3E.6N 134.6E
31. o)i 134. BE
31.4N 135. BE
31. BN 135.3E
32. lN 135. BE
32. SN 137.lE
33.3N 137.6E
33. BN 137.4E
33.2N 13fI,2E
33. BN 139.lE
34.6N 140. EE
34.9N 141.7E
35.lN 142. EE
35.9N 145.7E
36. EN 147. EiE
36. BN 151.5E

PCN 3
PCN 2
PCN 4
PCN 3
PCN 2
PCN 4
PCN 6
PCN 4
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 4
PCN 4
PCN 6
PCN 5
PCN 3
PCN 4
PCN 3
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6

RPm
PGTW
PGTw
PGTw
PGTLI
PGTW
PGTw
PGTIJ
PGTLJ
RODN
PGTLJ
PGTLJ
PGTw
PGTw
PGTW
PGTW
PGTw
PGTIJ
RODN
PGTW
PGTW
RKSO
PGITJ
PGTw
PGTw
PGTW
PGTw
PGTw
PGTW

090653
090900
a91Bi7
091200
091600
091000

32
33
34
35

T3. !3/3 .5-/SO .EIZ4HRS
ULCC FIX

ULCC FIX

36
37

092116
09225B
09225830

39
40
41
42
43
44
45
46
47
4s
49
50
51
52
53
54
55
56
57

100000
100300
1E0600
180900
100956
101200
101600
10leBO
101925
102055
102100
102236
i10000
110300
110445
110600
110900
111200
111600

T3.5/4. B-A!kl.5/26HRS

ULCC FIX
‘73.0=.5 AJ!8.5n4HRS

LILCCFIX

ULCC FIX
ULCC FIX

T3.0/3. B

ULCC FIX

ULCC FIX
T1.5/2.5 /111.5~4HRS

nIRCRFIFT F 1X25

FIX
NO.

TIW
(z)

FIX
POSITION

FLT
LVL

70EIm 09S ~X-SFC-LND mX-FLT-LVL-Lt#D
HGT MSLP VEL~RGmNG D IR#EL~GmNG

RCCRY
ti##/TtFT

18 5
10 5

45
74
55

10 1
12 1
la 5
10 3
10 6

74

52

EYE EYE OR I EN- E’fE TEtP (C)
SHRPE D I(VVT9T 10N OUT/ IN/ DP/SST NO.

1
2
2
3
3
4
4
5
5
6
6
7
7

1
2

0s0010
080629
0S0026
082355
090238
090616
090854
092037
092347
100534
100756

20. E!N 137.9E
20.8N 136.3E
21.lN 135.5E
23.6N 132. lE
24. lN 131.8E
24. BN 131.7E
25.3N 131.9E
2E. IN 133. E+E

15e0FT
7e0ra
7mlm
7E0rsl
700rB
70Bw
7E0m
700m
700m
700m
700t18
700m
7E10m

3059
3056
2900
2937
2969
2951
2910

law 45 Bla 3e 080 44 OIEl
se 028 9B 12B 5EI 35B

997 3a 34D 9B 108 44 elE
9B6 65 2SB 3E 348 51 28B

7@ 148 2B 24E 69 148

30
25
7?
30
20

+25 +24 +22 31

3
4
5
6
?
B

+la +12 +12
+25 +22
+15 +16

+13 +15 + 8
+13 +15 +18

4EI178 ?B 15B 61 848
986 58 27E IE 35B 43 3EE

6%
25

198 Be 13E
977 SB 288 1B 358 67 338

m e98 4a lea 184 e90
9?3 58 25B 68 31B 66 23B

55 B78 85 388 66 21B
979 7EI 168 35 28B 76 176

60
10
40
20
65
35

C IRCULRR B +2E +22 +11
CIRCULflR 3B +16 +22

9
la

2B.7N 133.lE
3B. lN 133.5E

2905
2S70

11
12
13

3B.6N 133.9E
33. IN 137.3E
33.3N 130.2E

2673
20S7
2901

+15 +20

ELLIPTICF)L 12 65 EiSEl +15 +17 +13

ELLIPTICFIL 12 BE 060 +12 +14 +11
102038
102302

RllD9R FIXES

RRD12R
POS1TION

sHE
LllQNO.

FIx
NO.

TIME
(z)

FIx
POSITION

EYE EYE RfiDOB-CODE
SHfIPE D mm FISLk3R TDDFFR!4DQR III 2CRY COHPENT6

30.6N 131. EIE
3EI.6N 131. BE
3EI.6N 131. EIE
33.3N 134.2E
33.3N 134. 2E
3B.6N 131. E4E
33.3N 134.2E
3B.6N 131. EIE
33.3N 134.2E
33.3N 134.2E
35.3N 13B.7E

47869
47869
47869
47899
47899
47869
47099
47069
47099
47099
47639
47099
47639
47899
47639
47899
47639
47899
47639
47639
47899
47639
47899
47773
47639
47899
47773
47773
47899
47635
47773

;
3

100300
100600
100800
100800
100900
100900
101000
101000
101100
101200
101200
101300
101300
10140
1014@0
101500
101500
101600
101600
101700
101700
101800
101800
101800
101900
101900
101900
102000
t0200@
102100
102100

29.6N 133.6E
3EI.2N 133.8E
3EI.6N 134. OE
3E.7N 133.8E
3B.9N 134. EE
30.8N 134. lE
31. ON 134.2E
3E.9N 134.2E
31.2N 134.6E
31.3N 134. SE
31.4N 134.6E
31.4N 135. OE

LllND
LRND
LRND
L9ND
L9ND
LflND
LFIND
LQND
L9ND
LfiND
LFIND
LFIND
LFIND
LRND
LFIND
LflND
LRNO
LFIND
LfIND
LflND
LRND
LfiND
LflND
L9ND
Lf!ND
LflND
LQND
LFIND
LftND
LllND
LRND

35/12 53616
35/12 501]1
35/11 5B216

4
5
6
7
8
9
10
11
12
13
14
15
16
17

5//// 4////
5//// 5B314
33/41 50216
5//// 50416
65/41 50311
5//// 50532
5//// 50622
55//2 /////
5//// 50516
55//2 !50722
5//// 59616
55//2 58316
5//// 58616
45//3 58614
5//// 586!9
65//3 5B816
54//3 58616
5//// 50619
50/4 5E416
5//// 50524
6//// /////
52/13 5B622

5//// 58624
6//// /////
6//// /////
5//// 50524
55/// /////
6//// /////

33.3N 134.2E
35.3N 138.7E31.5N 135.8E

31.6N 135.2E 33.3N 134.2E
35.3N 138.7E
33.3N 134.2E
35.3N 138.7E
33.3N 134.2E
35.3N 138.7E

31.7N 135.2E
31.7N 135.5E
31.8N 135.4E

10
19
20

31. BN 135.7E
31.8N 135.7E
32.2N 136. OE 35.3N 138.7E

33.3N 134. ZE21
22

31.9N 136. BE
32.3N 136.2E 35.3N 138.7E

33.3N 134.2E
34.6N 135. 7E
35.3N 138.7E
33.3N 134.2E
34.6N 135.7E
34.6N 135.7E
33.3N 134.2E
35.2N 137. OE
34.6N 135 .7E

23
24
25
26
27
28
29
30

* 31

32.2N 136.4E
32. lN 136.6E
32.4N 136.7E
32.3N 136.8E
32.9N 136,9E
33.3N 137.6E
32.6N 137.lE
33. lN 137.7E
32.7N 13B.2E
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32 102200 33. EiN 13S.2E LFIND 65/,./ /////
33 1E123E18 33.3N 136.7E LFIND 65//4 58735
34 llBOOB 33.4N 139.4S L*ND s5//3 50732

35.2N 137. EE 47636
35.3N 13E.7E 47639
35.3N 13S.7E 47639

NOTICE - TNE 9STERISKS (*) INDIC9TE FIxEs UNREPRESENTATIVE 9ND NOT USED FOR BEST TRQCK PURPOSES.
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EEEl
BEST TR12CK LVIRNING 24 HOUR FORECRST 48 HOUR FORECfIST

m/DWl+R
ERRORS

Pos IT
ERRORS

WIND POS 1T
ERRORS

WIND DST WIND POSIT wIND DST WIND POSIT WIND DST IAIIND
le@eB6z
ic10e12z
100E1BZ
leo9@ez
1609062
1809122
1009182
1010002
1E11BB6Z
lElla12z
1E!1B18Z
IellEIBz
1811E16Z
1E11112Z
1E11118Z
1812902
la12Ei6Z
IE11212Z
1612182
lFl13E10z

8.8 134.1
9.5 132.6

10.4 131.3
11.1 13B.2
11.6 129.2
12. EI 128.3
12.5 127.4
13.2 126.3
14.0 125.1
14.9 123.5
15.6 122.1
16.2 12EI.9
16.4 119.6
16.5 llB.4
16.7 117.2
17.1 116.1
17.6 115.3
lB.2 114.5
18.9 114.0
19.7 113.7

28 8.0 E1.e
20 0.0 0.0
20 0.0 0.0
20 a.~ 0.0
20 EI.B 21.E
20 Z1.o 0.0
25 0.0 a.B
30 0.0 @.e
30 14.0 125.5
36 15.0 123.5
30 15.5 122.3
3B 15.8 121.4
3EI 16.4 119.7
35 16.5 118.7
40 16.7 117.4
45 17.0 116.0
5B 17.3 115.4
56 lB.4 114.5
55 lB.9 113.s
68 19.6 113.5

8.
8.
B.
0.
a.
e.
B.
0.

30.
30.
30.
30.

-t! .
-E .
-B .
-a .
-8.
-0.
-8.

;::
6.

E:
30. 6.
35. 17.
4a. 11.
45.
50.
55.
55.
55.

1::
12.
11.
13.

e. B.B E.a e. -El. e. E.e E.8 e. -0. e.
a. a.a a.a e. -0. a. e.a 0.0 a. -8. a.
0. a.a a.a 0. -0. 0. 0.a 0.0 a. -a. 0.
a. a.a a.e 0. -0. a. n.a a.a e, -B. a.
a. ace a.a a. -a. a. O.B a.a a. -0. a.
0. a,a a.a 0. -0. a. B.EI a.a 0. -0. a.
0. a,e a.a 0. -E. a. 0.8 a.a a. -a. a.

72 HOUR FORECRST
ERRORS

POSIT WIND DST WIND
0.0 0.0 a. -a. a.
0.0 0.a a. -a. a.
a.a a.o 0. -a. e.
a.a a.a a. -a. a.
a.a a.a 0. -a. a.
0.a a.a a. -a. a.
a.0 a,a a. -8. a.

a. a.a a.a a. -B. a. 0.0 0.0 a. -a. a. a.0 a.0 a. -0. a.
a. 15.7 12a.9 3e. 86. 0. 17.3 117.1 45. la5. -5. le.2 113.0 55. 145. -la.
B. 17,1 118.3
8. 17,1 118.5
E. 17.2 117.6
a. 17.2 114.8
a. 17.4 113.7
8. 17.7 112.5
B. 18.2 111.3
a. 1s.5 111.9
5. 22a 111.9
0. 21, B 111.7

-5. 22,9 113.2
la13a6z 2a.6 113.3 65 2a.7 113.5 55. 13. -la. a.a a.a
lai312Z 21.5 112.6 65 21.6 112.7 68. 8. ‘5. a.a a.~
la131BZ 22.3 111.6 58 22.6 111.9 5a. 25. a. a.a a.a
Iamaz 23.1 I:a.s 25 a.a a.a a. -a. a. a.a a.a

40. 36. 5. 17.5 114.a
40. 7B. a. 17.5 114.4
35. 86. -la. 17.7 113.4
4a. 37. -la. 17.7 118.6
55. 66. 5. 18.6 la9.6
6B. 112. 5. 18.9 la8.4
6E. 163. a. 19.2 187.2
55. 149. -m. o.a E.B
55. 49. -le. L1.a b.a
55. 31. 5. 8.6 a.E
45. 133, 2a. f3.B a.a

SE1. 51.
58. R7.
45. 121.
5a. 232.
65. 243.
65. 2?2.
50. 3a9.

B. -0.
0. -a.
a. -B.
a. -0.

B. 18.2 ha. B
-5. 18.1 lta.2
-15. 17.8 la9.2
-15. a.a a.a
0. a.a 0.0
15. B.a a.a
25. D.13 a.a
a, a.e SI.B
a. a.a a.a
a. a.a a.a
a. 0.0 a.a

55. 246.
55. 264.
55. 330.

a. -a.
a. -a.
a. -a.
a. -0.
a. -a.
0. -a.
0. -0.
a. -a.

-10.

3::
a.
a.
a.
a.
8.
a.
a.
a.

fiLL FOREC13STS
WRHG 24-HR 4B-HR 72-HR

9VG FORECRST POSIT ERROR 15. 96. 177. 246.

IIkt R IGNT fiNGLE ERROR la. 61. 151. 2aa.
RW3 INTEHSITY mGN ITUDE ERROR 2. 7. la. 14.
W6 INTENSITY BInS -1. a. a. 4.
NLlmER OF FORECfiSTS 15 12 e 4

a. -0, a. 0.B 0.0 a. -0. a. a.a a.e a. -a. 0.
a. -0. a. 0.0 rn. a a. -0. 0. a.a 0.0 a. -a. 0.
a. -a, a. o.a 8.a n. -a. a. a.a a.o a. -a. a.
a. -a. a. ti. a a.a a. -a. 0. a.a e.a a. -e. a.

TYPHOONS WI :LE OVER 35 KT6
LRNG 24-HR 4B-HR 72-HR

14. 81. 159. 218.
11. 62. 129. 173.
3. 6. 8. 8.

-2. -2. -4. -5.
la la 7 3

D ISTfiNCE TRIWSLED SY TROP ICRL CYCLONE 1S 1654. NFl

FIVERRGE SPEED OF TROPICAL CWLONE IS 12. KNOTS

TYPHOON JOE
FIx POSITIONS FOR CYCLONE NO. 15

SNELL ITS F IXE5

FIx TIME FIX
NO. (2) POSITION 9CCRY DVORRK CODE CO1’TtNTS

* 1 B8E14BB 7.2N 131.2E PCN 6 T1. EI/l. B INIT OBS
2 D8120E 11.3N 13B.9E PCN 6 ULCC FIX

* 3 E19BBOB 13. eN 129.4E PCN 6 T2. Ew?.8 /D1. a/2BHRS
* 4 E19B4EM 12.7N 13 E1.4E PCN 6
* 5 Ei9a653 13. aN 1321. lE PCN 5

6 E19EY653 11.4N 129. EE PCN 3 11.5/1.s
* 7 a91200 14.9N 127. EE PCN 6

8 Ei921EE 13. lN 126.4S PCN 6 ULCC FIX
9 092258 12.8N 127. uE PCN 5

10 18EOBEI 13. BN 125.5E PCN 6
* 11 18B64B 13.4N 126. lE PCN 3 T1 .5/1.5 /Sa. a/24HRS

12 IOB646 13.5N 126.4S PCN 5 T2.5/2.5 /DB.5naHRs
13 lE!@956 15. aN 123.2E PCN 6
14 lSI1 137 15.5N 122.9E PCN 5
15 101137 15.5N 123. OE PCN 5
16 iO12aB 15. BN 123.4E PCN 6
17 1016OB 15.4N 122.4E PCN 6
IB lalSEiB 15,4N 122.2E PCN 6 T2. a/2. B
19 1B1925 15.5N 121.7E PCN 5
20 1B21EIB 15.7N 121.5E PCN 6
21 1B2237 15.4N 121.6E PCN 5 T2.5/2.5 /D1. a/16HRS
22 1 lBEIBB 16. FIN 12B.9E PCN 6
23 llEIa17 16. lN 12EI. BE PCN 5

24 lla627 16.4N 118.7E

T2. B/2. EI
PCN 6 T2. B/2. B

25 111115 16.7N lIB.6E PCN 5
26 1112BB 16.4N lIB.2E PCN 6

IN lT OBS

INIT OBS
INIT OBS

SITE

PGTLI
PGTW
PGTW
PGTW
PGTW
RPPK
PGTW
PGTW
FGTIJ
PGTW
RPMK
PGTW
PGTw
RODN
RPMU
PGTw
PGTW
PGTw
PGTW
PGTW
RPMK
PGTW
RODN
PGTW
R@DN
PGTW
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SYNOPTIC FIXES

FIx TIME FIX INTENsITY NEOREST
NO. (z) POSITION ESTIFWE DF)T9 (Ntl) COIIHENTS

1 13B9E8 21. lN 113. lE 060 050 MIO 59673 4DKTS 9ND 994.9n9 CORRELATES WfifiT RD
2 13120EI 21.6N 112. SE 060 020 mO 59673 6aKTS FIND 986. 4t19
3 1321EIEI 22.6N 111.4E 030 020 LI’$J 59463 lBKTS FIND 1B82 . ...3

NoT ICE - THE fY3TER ISKS (*) IND ICRTS F 1)(SS UNREPRESENTflTIVE RND NOT USED FOR BEST TIWCK PURPOSES.
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BEST TRFICK IJ9RNING 24 HOUR FORSC9=
ERRORS ERRORS

mmFV+IR POSIT WIND POSIT wIND DST WIND POSIT WIND DST LUND
10141BZ
1015002
10152i6Z
la1512Z
1015182
1816aDZ
ia16a6z
1816122
IB161EZ
lB17ROZ
1817Z16Z
1817122
lEl171Bz
lBleEoz
1D1EIE6Z

lB.1 12$3.2
9.3 11s.5
9.3 116.9
9.5 115.6
9.5 114.2
9.E)112.9
9.1 111.e
9.8 118.9
10.5 ia9.9
11.a lBB.8
11.6 186.2
11.9 lE14.El
12.s 183.3
13.6 1B2.2
14.2 l@l.1

2a 8.0 0.0
20 E1.a B.El
2B El. @ B.El
25 0.0 0.8
25 O.E B.a
25 EI.8 @.D
25 B.0 B.E
35 E1.a 8.0
40 18.3 110.3
35 11.2 lEIB.6
30 11.5 106.2
20 Ei. El B.o
20 E.E B.a
20 E.EI B.a
2E B.E E.a

0. -0.
0. -0.
0. -0,
0. -0.
0. -0.
a. -El.
0. -0.
e. -a.

40. 26.
35. 37.
3B. 6.

B. -8.
0. -B.
0. -0.
0. -El.

a. 8.0 E1.E E. -a. E.
B. E4.Q 8.8 8. -B. e.
0. 8.8 0.0 0. -0. 0.
0. 0.0 0.0 0. -0. 0.
0. 0.0 0.0 0. -0. 0.
a. e.e e.a 8. -e. a.
0. 0.0 0.0 0. -0. 0.
a. 0.0 0.0 B. -0. 0.
B. 11.9 188.2 3B. 292. 18.
0. 8.0 a.a 0. -0. 0.
B. E.e a.a a. -E. B.
6. B.El B.8 El. -R. B.
0. B.B Ei.a B. -E. a.
0. 0.0 0.0 0. -0. 8.
0. 0.0 0.0 0. -0. B.

4S HOUR FORECflST
ERRORS

POSIT wIND OST WIND
E1.El B.B E. -E. 8.
0.0
0.0
0.0
0.0
0.%
0.0
0.8
0.0
0.0
B.0
0.0
0.0
0.0
0.0

8.0
0.0
0.0
0.0
0.0
5.0
8.0
0.0
B.B
0.0
0.0
0.B
E.B
0.8

B. -B.
0. -0.
a. -a.
B. -0.
B. -B.
B. -8.
0. -0.
0. -B.
0. -0.
B. -0.
B. -8.
0. -0.
0. -B.
0, -0.

flLL FORECS13 TYPHOONS IA-IILE OVER 35 KTS

LJ?NG 24-HR 4B-HR 72-HR L(?NG 24-HR 4B-HR 72-HR

F)VG FORECRST POSIT ERROR 23. 292. 0. 0. e. 0. El. B.

IV& RIGHT RNGLE ERROR 11. 55. B. 0. B. e. B. B.

FM INTEHS 1~ f?4GN ITUDE ERROR 0. 10. El. 0. B. B. B. B.
WG INTENSITY BIIYS 0. IB. B. B. B. 0. B. B.

NUmER OF FORECQSIS 3 1 0 B B 0 e B

DISTRNCE TRWELED BY TROP IC9L CYCLONE IS 1224. Nll

FIVSRIIGE SPEED OF TROPICRL CYCLONE 1S 15. KNOTS

TROPICFIL STORII K III
FIX POSITIONS FOR CYCLONE NO. 16

SW7SLLITE F 1=S

FIX
NO.

*1
*2
*3
*4

*5
6
7
8

1:
11
12
13
14
15
16
17
is

E
21
22
23
24
25
26
27
2B
29
30
31
32
33
34
35
36
37
38

TIP8E
(z)

112190
12B080
120980
13B300
13B6B0
1416BB
1418B0
1421B0
15EEBe
15B3E0
15B600
15B9Ba
1512BB
151600
151800
152100
16B0BE
16B38B
16B60B
16B9B0
161112
1612BB
16160B
161BBB
161953
16210B
162211
162347
17BBBB
1703B0
17 B62iB
17BE37
171200
17.1600
17180B
172100
19BBSB
leE13e18

FIX
POSITION

10. eN 139.3E
12.6N 13B.5E
12. EN 137.4S
10. EIN 132. SIE
lE!.lN 131. SIE
10.4H 121.4s
10.4N 12B.6E

9.EN 119.3E
9.BN 1113.3E
9.3N 117.9E
9.6N 117.2E
9.6N 116.7E
9.3N i16. lE
9.9N 114.7E
9.4N ii4.3E
9.7N 114.8E
9.BN 113.2E
9.lN 112.6E
S.6N 112.3E
9.BN 111.7E
9.6N 111.8E
9.6N 111.2E
9.EN llB.6E

18.3N llB.3E
121.3N la9.6E
10. EN 1B9.6E
10.9N 10B.5E
10. BN iOB.3E
11. !3N 10B.2E
11.6N i07.9E
11.3N 105.9E
12. IN 105.5E
12.9N 104. SE
12.9N 1B4.EIE
13.2N 103.2E
13.2N 102.8E
13.7N 101.8E
13.9N 101.3E

IICCRY

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 6
PCN 4
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCH 6
PCN 6
PCN 6

DWRfiK CODE

T1. EI/l. B

T1. B/l. EI /Stl. B/27HRS

T1. B/l.21

T1.5/l.5

T2. BZ2.8 /D1. EI/24HRS

COITENTS

INIT OBS

INIT 09S

lNIT OBS

ULCC F 1X
ULCC FIX

ULCC FIX

ULCC FIX
ULCC FIX

ULCC FIX

T?.5= .5-/DEi.5/24HRS

T2.5n.5-
ULCC FIX
INIT OBS
ULCC FIX
ULCC FIX
ULCC FIX

UL9C FIX

B.
0.
0.
0.
B.
0.
0.
0.
0.
0.
8.
0.
B.
0.

72 HOUR FORECFIST
ERRORS

POSIT WIND DST WIND
a.B 0.8 a. -R.
B.B B.B B. -E.
0.8 8.B 8. -8.
0.0 0.0 0. -0.
@.@ EI. EI B. -B.
0.0 8.0 B. -0.
8.D B.EI 8. -e.
0.8 8.8 e. -a.
0.0 B.B 0. -0.
0.0 B.@ B. -0.
B.0 B.0 B. -B.
0,0 B.B B, -0.
E). @ E.B E. -B.
0.B B.B 0. -B.
0.0 0.0 0. -0.

S ITS

PG’lIJ
PGTW
PGTW
PGTbJ
PGTW
PGTIJ
PGTW
PGTIJ
PGTLI
PGTW
PGTw
PGTW
PGTw
PGTW
PGTW
PGTw
PGTLI
PGTIJ
PGTIJ
PGTIJ
RODN
PGTw
PGTLJ
PGTLI
RODN
PGTw
RPtl(
RODN
PGTW
PGTW
PGTW
RPM
PGTIJ
PGTkJ
PGTw
PGTLJ
PGTw
PGTW

B.
B.
B.
B.
0.
B.
B.
0.
8.
0.
B.
0.
a.
0.
0.
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39 1EB6SIB i4.5N lSILI.SE PCN 5

FIX TIm FIX
NO. (Z) POSITION R9DnR $ICCRY

1 18E5E8 13.8N 181.2E L17ND
2 leB6EB 14. EIN lB1.3E L9ND
3 1EB70B 14. IN lB1.aE LRND
4 lSEKIBEI 14.3N lBE.8E LFiND

LILCC FIx

RflDRF$ FIxSS

FfE EYE RIJDOB-CODE
SHIIPE D Iftll

RflDfiR SITE
!2SIJRR lDDFF POSITION W NO.

66/// 42918
66/// 4////

13. eN l@8.6E 4s455
13.9N l@B.6E 4s4s5

66/// 42985

6//// /////
13.8N lB@.6E 4B455
13.9N 10B .6E 4s455

COtiNTS

PGTLJ

NOTICE - THE IISTER !SKS (*) [ND ICRTE F 1= UNREPRESENTRT 1VE FIND NOT USED FOR BEST TRIICK PURPOSES.
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BEST TR9CK UARNING 24 HOUR FOREC9ST 4S HOUR FORECIIST

ERRORS

72 HOUR FOREC12ST

MOAWHR

ERRORS
POSIT WIND POSIT

ERRORS ERRORS
WIND DST WIND POSIT WIND DST WIND POSIT wIND DST WIND POSIT WIND DST WIND

1E1B12Z 14.6 99.8 2E 8.EI ~.8 B. -0. EI. B.EI B.B 8. -8. Et. 6.E EI.E B. -B. B. 8.9 a.B E. -E. R.
lBISIEZ 14.8 9S.4 25 EI.9 FJ.21 a. -8. B. B.B E.B E. -B. 0. B.B B.D 8. -B. 0. 8.8 a.n B. ’21. E.
1B19EIBZ 15.1 96.9 25 0.0 B.O 8. -E. B. B.B 8.D E. -8. 8. EI.8 E.B 0. -B. 8. t3.8 0.8 ~, -B. R.
lf?19’G6Z15.9 95.8 3EI15.7 95.5 3EI. 21. a. 17.2 91.2 35. 161. IE. B.E B.B 0. -@. B. E.E @.E a. -B. B.
1B1912Z 16.8 94.9 3EI16.6 95.D 3B. 6. a. 2B.3 92.0 40. 51. 15. 8.B 8.8 8. -B. E. 8.8 O.B E. -0. B.
la191BZ 17.7 94.2 38 17.9 93.7 3B. 31. B. 22.1 91.1 35. 106. 15. 8.E 8.B EI. -8. B. 8.8 B.a @. -B. 0.
102BBOZ 1S.3 93.7 25 18.5 94.1 25. 26. B. B.B B.B B. -B, 6. a.@ E.a E. ‘B. 6. 8.8 @.EI 8. -EI. E.
1B2EB6Z 19.1 93.2 25 19.4 94.1 25. 54. 8. BoB B.a B. ‘B. R. 0.0 0.8 0. ‘E. 8. E.D B.8 8. -B. R.
1020122 19.9 92. S 25 20.2 93.2 25. 29. 0. 8.0 E.a B. -0. E. 0.B 0.8 0. -SI. 0. EI. D 0.0 ‘ZI. -B. B.
19201BZ 2B.9 92.5 2a 21.O 8.0 a. ‘R. B. 8.9 E.a a. ‘a. B. E.0 E.8 E. ‘8. B. a.~ @.e B. ‘B. B.

QLL FORECQSTS TYPHOONS IJH ILE OVER 35 KTS
M?NG 24-HR 4B-HR 72-HR WRNG 24-HR 4B-HR 72-HR

WG FORECFK3T POS 1T ERROR 28. 106. 0. 0. 0. a. 0. a.

14VG RIGHT FINGLE ERROR 25. 96. 0. a. B. 0. 0. a.

QVG INTENSITY rFIGN ITUDE ERROR a. 13. B. 0. 0. 0. 0. a.

WC INTENSITY BIQS ‘a. 13. El, 0. 8. a. a. a.

NUmER OF FORECfIST5 6 3 E 0 B B a a

1)ISTI?NCE TRFWELED BY TROP 1C(JL CYCLONE IS 61B. Nn

fiVERFIGE SPEED OF TROPIC9L CYCLONE IS 1i. KNOTS

TC160J)
FIX POSITIONS FOR CYCLONE NO. 16

SFITELLITE FIxES

FIX
No.

i
2
3

;
6
7
B
9

ia
11
12
13
14
15
16
17
lB
19
20
21
22
23
24
25
26

TIPIS F1X
(2) POSITION 13CCRY

lei2aB
vsmaa
m21asi
iB2310
i9a0a0
i9a30a
19a6a0
19aB12
19a90a
i91i5a
191200
191600
191000
t92a57
192057
i921a0
2a0aaa
20Ba3B
2aB3aB
20a6aB
2aa9aa
201130
20120a
2e13a2
2a160a
202045

14.7N
14.7N
14.5N
15.7N
14.5N
15.4N
16. aN
16.2N
16.7N
i7.2N
17. IN

99. BE
98. 3E
97. 6E
96. BE
96 .7E
96. lE
95. BE
95.6E
95. 6E
94. 2E
94. 6E

17,9N 93.8E
17.9N 93.5E
1S,4N
17.9N
16.3N
18,4N
16.5N
lS.9N
19.5N
19. BN
lS.9N
20. 3N
2a. IN
2a. 7N
21.6N

94. SE
94. 2E
94. lE
93. 7E
94. 5E
94. lE
93. BE
93. 7E
92.5E
93. lE
91.9E
92. 3E
94. 4s

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5

HOTICE - THE 9STERISKS (*)

D%TIRIIK CODE

T1.5/l.5

m.a~. a

T1.5/l.5

COfTENTS SITE

ULCC FIX

INIT OBS ULIIC 15.6N 96.7E

JNIT OBS

UL13C !6.6N 95.6E
ULCC FIX
ULfIC 16.6N 94.9E
ULCC FIX
INIT OBS

ULRC 17. BN 93.6E

T! .a~i .5 ml .a/27HRs

EXP LLCC

PGlll
PGTkl
PGTIAI
KGLC
PGTLJ
PGTIJ
PGTw
KGLC
PGTW,
KGLC
PGTW
PGTw
PGTW
KGLC
RPI’K
PGTW
PGTw
KGWC
PGTLJ
PGTW
PGTW
RPm
PGTIJ
KGLC
PGTw
RPfU

INDICFWSF1)OES UHREPRESENTRTIVE IIND NOT USED FOR BEST TRRCK PURPOSES.
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BEST TR9CK L@RNING
ERRORS

24 HCIUR FORECQST 48 HOUR FORECRST 72 HOUR FORECFIST
ERRORS ERRORS ERRORS

WIND DST WIND POSIT WIND DST WIND POSIT WIND DST WINDmA)WHR POSIT WIND POSIT
1E122EIEIZ 16.1 116.8 3E 16.4 117.8
1B2286Z 16.1 115.5 35 16.3 115.6
lE12212Z 16.5 114.8 48 16. S 114.8
1022182 17.2 114.8 45 16.7 114.2
1023002 17.9 114.6 58 17.9 114.5
1E23E6Z 17.5 114.1 55 17.6 114.3
IE2312Z 17.6 114.3 55 17.4 114. R
IE2318Z 17.5 113,9 55 17.8 113. B
1824002 17.5 113,7 55 17.7 113.7
102406Z 17.4 113.4 6D 17.6 112. B
1E12412Z 17.3 113.1 6’0 17.4 112.5
1824162 17.2 112.3 65 17.3 112.1
1825802 17.1 111.5 78 16.8 112.1
102s862 17.3 118.5 65 17.3 llB.7
la2512Z 17.5 109.9 65 17.6 109.8
1E1251BZ 17.7 188.9 60 17.7 108. B
1B26EwIZ 17.7 187.7 55 17.8 IB7.8
1026862 17.8 1E6.4 45 17.7 ID6.3

LIIND DST WIND POSIT
30. 21. E. 17.L?114.5
38. 13. -5. 17.3 112.5
30. 6. -IB. ]7.4 111.4
3a. 46. -15. 17.8 111.2i
35. 6. -15. ]9.8 112.4
45. 13. -18. 19.5 114.6
45. 21. -1’0.18.5 1}1.9
45. 19. -ID. 19.4 112.5
45. 12. -18. 19.4 112.5
SE. 36. -la. 19.3 111.7
50. 35. -10. 18.2 110.4
55. 13. -lE. 17.8 IIE.B
60. 39. -1E. 16.4 1E18,9
65. 11. E. 17.B 188.2
65. 8. a. B.B B.B
65. 6. 5. D.a B.E
55. B. B. Ei. E 8.8
45. B. B. 8.8 8.8

45. 54. -5. 17.4 112. El 50, 97. -5. 17.7 189.5 5EI. 128. -2a.
40. 92. -15. 18.8 1B9.7 35. 215. -25. 18.6 IB6. B 35. 225. -30.
40. 166. -15. 18.6 108.2 45. 298. -15. 2E. B 1B5.7 25. 318. -40,
45. 167. -l@. 19.3 1B8.1 5E. 27B. -15. 21.9 1E6.2 40. 294, -2B.
45. 157. - lE. 21.6 n@. B 4FJ. 2B3. -30. E.E B.b B. -e. B.
40. 143. -2Ei. 21.4 114.8 48. 346. -25. 23.3 116. E 35. 632. -lB.
4s. 99. -2B. 2D.1 le9.9
4E3. 132 -25. 21.5 111.6
40. 149, -3B. 21.5 111.6
45. 13B. -28. 21.2 111.2
45, 51. -28. Z1.a E1.a
5a. 63. -lE. 8.0 E.E
55. 104. a. a.a E.B
7E. 103. 25. 0.0 0.0

9. -8. El. 8.E D.R
0. -B. 0. 0.0 0.8
El. -0. 0. 0.0 0.0
0. -0. 0. R.0 0.0

48. 156. -25. B.0
4B. 274. -2E3. a.~
40. 317. -15. EI.9
40. 348. -5. 0.8
0. -E. a. a.a
0. -0. 0. 0.0
El. -E. El. E.a
0. -0. 0. 0.E
0. -0. a. B.@
8. -E. 0. E1.a
B. -0. B. ti.0
0. -0. 0. 0.0

13.EI a. -a. e.
B.@ a. -El. e.
0.0 B. -0. 0.
E.a E. -0! B.
@.@ E!. -a, E.
0.0 0. +3. 8.
a.El 8. -B. 0.
0.0 0, -a. 0.
E).@ B. -8. B.
B.E3 0. -a, a.
0.0 0. -0. 0.
0.0 0. -0. B.

RLL FORECflSTS
lJRi+G 24-HR 48-HR 72-HR

FIVG FORECIJST POSIT ERROR 18. 116. 259. 316.

TYPHOONS MILE OVER 35 KTS
LRNG 24-AR 4.? HR 72-HR

1s. 116. 259. 316.
11. 69. 156. 137.

8. 16. 18. 24.
-7. -13. -18. -24.
17 14 10 5

FNiG RIGHT RNGLE ERROR 11. 69. 156. 137.
9VG 1NTENS ITY IIRGN I TUDE ERROR 7. 16. 18. 24.
flw INTENS lTY B 19S -7. -13. -1s. -24.
NUmER OF FORECRSTS 18 14 10 5

DISTflNCE TRIw’ELED BY TROPICfiL CYCLONE IS 718. Nfl

FWER9GE SPEED OF TROPICRL CYCLONE IS 7. KNOTS

TWHOON
FIX POSITIONS FOR

SRTELLITE

LEx
CYCLONE NO. 17

FIxES

COFFENTS
FIX TIrE FIX
NO, (z) POSITION RCCRY DVORI?K CODE SITE

*1
*2
*3
*4
*5

15B6R0
15a90a
1512BE
172EIE9
180000
180300
191009
191200
191600
191 BEE
19210S
192242
2EmE10B
2BB300
200618
20B61B
2E189E0
288948
2E 1280
281680
281888
201903
202100
2Q222E
210000
210300
2186BB
218748
210900
211180
211108
2116E$3
2118B8

5.ON 157.4S
4.4N 154.5E
4.3N 154.2E

18.2N 13B. OE
11.4N 13G.9E

PCN 6
PCN 6

PGTW
PGTW
PGTW
PGT14
PGTW
PGTW
PGTW
PGTW
PGlkl
PGlll
PGTW
PGTW
PGTLJ
PGTW
PG~
RPI%
PGTw
PGTU
PGTw
PGTu
PGTw
PGTIJ
PGTw
RPNK
FGTW

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 4
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6

*6
7

12. lN 135.5E
14.6N 129.9E INIT OBS

ULCC FIX
INIT 08S

T1. E/l.8

T1.5/l.5
8
9
10
11
12
13
14
15
16

15.2N 129.5E
15.4N 129.3E
15.6N 128.7E
14.9N 127.lE
14.7N 126.9E
14.6N 126.2E
14.8N 125.lE
15. eN 124.5E
14.4N 124.6E
14.9N 123.7E
14.8N 1Z3.4E
14.9N 122.8E
15.3N 122. lE
15. lN 121.9E
15. lN 121.6E
15.lN 121.5E

T1.5/l.5-/De.5/17 HRs

T2. an. a
ULCC FIX
INIT 08S
ULCC FIX
ULCC F !X
ULCC FIX

17
18
19
20 T2. e/2 .e-ma.5n4HRs

ULCC FIX21
22
23

T1.5/l.5+AJZI .5/16HRS

T2. 8/2. E+iuB.5-c24HRs

T2.0/2 .0 /SO. fi/25tiRS

24
25

15.4N 119.2E
15.2N 120. lE

26
27
2B
29
30
31
32
33

14. BN 119.5E
14.9N IIB.8E
16.4N 117.3E
15.4N 118. lE

PGTIJ
PGTu
RPm
PGTU
PGTw
RODN

15.9N 117.7E
15. SN 117.9E
LG.5N 117.4E
16.7N 117.2E

T2. W’2 .8 /sEi.8n4HRs PGTW
PGTw

ULCC F 1X
ULCC FIX
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34
35

212833
2121E0

15.’5N117.2E
15.4N 117.3E
15.8N 117.2E
17.2N 116.9E
17.3N IIS.2E
16.3N 115.6E
16.4N 115.lE
16.4N 115.2E
16.6N 115.2E
16.5N 114.9E
16.6N 114.7E
16.4N 114.7E
16.2N 114.7E
lS.2N 114.9E
17.9N 114.7E
17.SN 114.5E
17.aN 115.lE
18. BN 114.6E
17.8N 114. lE
17.6N 114.3E
17.6N 114.5E
17.4N 114. OE
17.5N 114.2E
17.4N 114.4S
17.4N 114. BE
17.5N 113.9E
17.8N 113.8E
17.7N 113.13E
lB. ON 113.5E
17.9N 113.8E
17.7N 114. lE
17.2N 113.4S
lEI. LIN 113.5E
17.2N 113.4S
17.5N 113.2E
17.5N 112.8E
16.9N 113.3E
17. lN 112.9E
17.2N 112.5E
17.5N 112.4S
17.3N 112. IE
16. SN 112.3E
17.2N 111. EE
16. SN 112.4s

PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 4
PCN 5
PCN 6
PCN 6
PCN 6
PcN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 4
PCN 4
PCN 3
PCN 6
PCN 4
PCN 3
PCN 4
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PcN 5
PCN 6
PCN 3
PCN 5
PCN 6
PCN 6
PCN 3
PCN 3
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 4
PCN 6
Pcti 4
PCN 3
PCN 3
Pcti 4
PCN 6
PCN 4
PCN 2
PCN 3
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 4
PCN 6
PCN 5
PCN 6
PCN 6

FLT
LVL

RPm
PGTIJ
PGTw
PGTW
PGTW
PGTIJ
RPIIK
PGTLJ
RODN
PGTW
RPw.
PGTW
PGTw
RODN
PGTLJ
PGTLJ
RPm
PGTIJJ
PGTLJ
PGTW
RPm
PGTLJ
PGTW
RPm
PGTW
PGTw
PGTLI
RPKK
PGTw
RODN
RPfU
PGTLJ
RODN
RPFK
PGTW
PGTU
RODN
RPMK
PGTW
PGTLJ
PGTW
RKSO
PGTW
RODN
PGTLI
PGTw
PGTIJ
RODN
RPM(
PGTU
PGTW
PGTW
RPW
PGTLJ
RODN
RPm
PGTW
Pm-w
PGN
PGTW
RODN

ULCC FIX
36

* 37
212Z07
220000

* 3!3
39
40
41
42
43
44
45

x 46
47
48
49

* 58
51
52
53
54

220380
220600
220735
220900
221847
221200
221219

221600
221800
222020
222100
222146
222318
230000
230300
230600
230723
230900
231026
231157
23 12SM
231680
231B00
232008
232100
232306

R,5/2.5 /DO.5/24HRS

‘72.8/2.8 /SE. El~4HRS

ULCC FIX

T3. Ei/3. Ei /D1.8/24HRS
ULCC FIX
ULCC FIX
ULCC FIX
ULCC FIX

TZ.5Z2.5 /DE3. s/16HRs

T3.5~.5 fll.Ev24HRS

T3.SV3.B /D1.E@4HRS
55
56
57
5B
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

* 77
7B
79
80
81
ez
83
84
85
86
87
se
09
90
91
92

T3. 5/3.5 /DE .5=4HRS ULCC FIX

T3. W3. B
T3. W3. E flE.5LMHRS

INIT DBS
232386
2413E00
240037
240037
240300
240600
241136
241136
241200
241600
241B0E
241955
242100
242245
250000
250300
250658
251125
251125
251200
2516B0
251800
251943
252180
252224
252224
260000
260300
260600

T3.5/3 .5 /DB.5/’z5HRs
T4. a/4. B-/DFi.5/24HRs

T4.8/4. B ZSB. B/13HRS

T3.5=.5 /DB.5/24HRS

T4 . 5/4 . 5-/D0 . 5A?4HRS
16. SN 112. EE
17.3N 111. iE

ULCC FIX
17.4 llB.4E
17.6N lEi9.9E
17.8N lIB. IE
17.5N 109.9E
17.5N 1B9.3E
17.7N lEIB.8E
17.7N lEB.7E
17.9N 10B.2E
17.5N 1E7.9E
17.5N 1B7. EE

T4.5/4. E-AEl. azmHRs

T3, 5/3.5 /SEI. B~4HRS

T4. B/4.8-mEl.5n4HRs
17.7N IE7.7E
17.7N IE17.6E
17.7N 1B6.3E

93
94

260900
261104

17.8N IB5.8E
lE. lN 1B5.6E
IB.2N IE15.5E
lE.2N IB4.4E

95
96

261233
261600

RODN
PGTW

RIRCRRFT F 1=S

FIX
NO.

T1tlS
(z)

FIX
POSITION

7BEm 08S PRX-SFC-LND IIRX-FLT-LM--LMD 9CCRY
HGT M6LP W2L~RGmNG DIR~LmRG~NG N!2V~T

EYE EYE OR I EN- EYE TEm (C) NSN
SHfiPE DIRWTRTION OUT/ INz OPAST NO.

1 22B535 16. lN 115.2E 15BBFT 1003 35 B70 7e 150 39 am m 5 50 +26 +26 32 2
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RRDRR FIXES

FIX
NO.

1
2
3
4
5
6
7
8
9
10
11
12

TIFE
(z)

2014a0
201500
21E1630
210700
210730
216sE0
21E838
210900
211100
211200
21]330
242350

FIX
POSITION RRDRR IICCRY

15.7N 124. EIE L9ND
15.8N 123.9E LfIND
16.3N 120.3E LflND
16.5N 12E. lE L17ND
i6.7N 119.9E LI?ND
16.6N 119. BE L13ND
16. SN 119. BE LfIND
16.9N 119.5E LRND
16.8N llB.9E LRND
16.6N 118.6E LQND
16.5N 116.3E LRND
17.lN 111.4S LFIND

EYE EYE RRDOB-CODE
SH17PE DIWl flSLRR TDDFF cotmsms

1831/ 52918 EYE 5E PCT CIR
103// 52989 EYE 58 PCT NORTtl
15/// 52912
lE14@/ 52914
lP41/ 32914
lB41/ 42914
lB41/ 42914
11 44/ 43887
15/// 52615
4//// 52512
15/// 52514
20744 52906

RQDFIR
POSITION

16.3N 12@,6E
16.3N 12B.6E
16.3N 12B.6E
16.3N 12E.6E
16.3N 12B.6E
16.3N 128.6E
16.3N 12B.6E
16.3N 12B.6E
16.3N 12FI.6E
16.3N 120.6E
16.3N 12E.6E
16.8N 112.3E

SITE
LJitI NO.

9B321
98321
9S321
9S321
98321
9B321
9B321
9B321
9B321
98321
9S321
599s1

NOTICE - THE 9STERISKS (*) IND ICFITE FIXES UNREPRESENT9TIVF 9ND NOT USED FOR BEST TRIICK PURPOSES.
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EEEl
BEST TRRCK LVIRU ING 24 HOUR FORECRST 48 HOUR FORECRST

ERRORS
72 HOUR FORECRST

ERRORS ERRORS ERRORS
MO/DWHR POSIT WIND POSIT WIND DST WIND POSIT wIND DST WIND POSIT
1B3E112Z

wIND DST WIND POSIT wIND DST WIND
6.3 149.5 25 E.8 B.EI B. -EI. 0. E.E O.B B. -B. B. E.E B.E 8. -8. B. B.8 B.EI 8. -E. 8.

1E3@lez 7.3 148.3 25 0.0 !3. B 0. -0. 8. 8.8 8.8 EI. -g. E. E.EI 2i.8 B. -EI. B. EI, O B.0 B. -n. 8.
1E3 1002 8.2 147.4 30 0.8 0.0 0. -a. E. 0.0 O.e a.
1B31R6Z

-0. 0. 0.0 0.0 0. -8. B. 0.0 0.0 0. -0. 0.
9.7 14s.2 35 0.0 0.8 B. -8. a. O.a O.@ a. -a. B. B.E a.E a. -e. B. E1.a 8.0 e. -E. B.

1B3112Z lE.4 145.4 35 11.2 144.5 30. 72. -5. 15. B 143. ? 45. 224. 5. 19. B 147. a 65. 444. -5. 22.0 151.8 75. 849. -38.
IB3118Z lB.7 144.5 35 10.9 144.6 35. 13. B. 12. B 143.5 45. 148. 8. 16. B 144. B 65. 247. -lEI. 2B.2 147.7 75. 650. -55.
llE!121EiZ 11.2 143.2 35 lEI.3 142.2 5EI. BEI. 15. 12.3 137.6 65. 219. 15. 15. B 135.4 75. 225. -5. 28.4 137.6 65. 185. -75.
1101B6Z 11.6 142.1 35 11.7 141.9 35. 13. a. 14.3 137. a 50. 195. -15. 19-D 136.3 6B. 153. -38. 23.3 141.2 45. 476.-188.
I10112Z i2. B 141.4 48 12.8 141.2 35. 12. -5. 16.2 137. s 58. 136. -20. 28.3 137.5 60. 162. -45. 23.7 141.8 45. 520. -95.
110118Z 13.6 141.1 45 14.4 141.3 50. 49. 5. 19.2 141.5 69. 1E7. -15. 22.7 145.5 5a. 582. -SB. 25a 158.5 45. 998. -98.
lla2EDZ 14.5 140.6 50 14. B 140.3 SE. 25. B. 19.5 139.3 65. 15E. -15. 23.3 144.3 55. 59E. -85. 26.3 152.5 48.1112. -9B.
11 D206Z 15.3 140.2 65 15.5 14@.5 65. 21. El. 19.7 139.5 75. 159.
lla2i2Z 16.2 140.2 70 16.5 140. @ 65. 21.

-15. 23.4 144.4 55. 629. -9D. 26.3 152.5 421.1 IE1. -9B.
-5. 2$3.6 142.1 65. 324. -4B. 24. E 147. B 55. 782. -85. 27a 157.6 40.1342. -85.

11021Ez 16.6 139.7 75 l?. a 139.7 7E. 24. -5. 21. E 140. E 78. 272.-6E.25.5145.8 69.7.27.-75.28.4154.0 4E.1129.-80.
1103EOZ1?.8139.1 ea 17.813E.9 7S. 11. -5.20.4137.5 S5. lB1.-55.25.114E.6 75.582.’55.28.3146.5 59.66B.-78.
118386217.3136.3 9SI17.4136.1 9R. 13. B. 19.2135.112B. 61.-25.22.6133.111~.141.-20.26.8137.8108.138.-15.
110312217.6137.5IB517.6137.3lBB. 11. ‘5. 18.3133.9128. 29.’28.2@.613B.5115.194.’18.25.EI.131.5185.457.‘lB.
118318217.9136.513018.0136.3110. 13.’28.19.7132.5128. 79.-15.22.S 13E.5118.238.’18.27.8133.0 95.567. -5.
llB4EIElz18.2135.314a1s.2135.114E. 11. 0. 19.6131.8168.147. 3E.22.612S.B 15E.41B. 30.26.7127.1148.1133.58.
110406218.3134.614518.5134.3145. 21. 0. 20.1130.2145.192. 15.23.7127.5125.554. IB. ~.E 0.0 B. -0. B.
11B412Z 18.7134.2l@ 18.7134.1145. 6. 5. 19.5131.4148.174. 15.22.4128.3125.661. 18. E.0 8.8 G. -B. 8.
11841S219.2133.813519.2133.4145. 23. la.21.213B.4138.232. la.24.8127.5118.699. 18. ~.8 E.E 0. -E. 8.
118508219.6133.613019.B 133.313B. 17. B. 21.6131.8128.207. B. 25.8]29.4118.1B56.20. 0.0 B.E @. -B. 8.
11E1586Z2EI.3133.613f32E.3133.313Ei.17. E. 22.4133.B 128.269. 5. 8.B B.8 0. -B. B. B.B E.D 8. -B. 8.
1185122 21.2 133.9 125 21.3 133.7 125. 13. E. 25.3 138. B 1B5. 103. -10. B.O 0.0 0. ‘B. B. E.B 0.0 8. -E. 0.
1185182 21.6 134.5 120 21.6 134.4 115. 6. -5. 25.9 139.2 95. 264. ‘5. B.EI 8.0 8. ‘0. B. 8.8 E.EI 8. -E. B.
11 B6EIEIZ 22.7 135.4 120 22.7 135.6 115. 11. -5. 27.2 141.2
llE1606Z 23.9 137.6 115 23.9 137.5 1E5. 5. -10. 21. B 8.0
11 E1612Z 25.4 139.9 115 25.4 140.1 lBE. 11. -15. B.B O.B
1$06192 27.9 143.6 lEIEI 27. E 143.6 90. 6. -lEI. 8.0 B.B
l121700Z 31.2 148.1 90 31.2 148.1 120. 8. 38. EI. B @.E

95. 434. 5. O.a E1.E a. -El. 0. 0.8 B.@ B. -a. B.
E. -’a. a. a.sl 8.8 8. -n. a. B.8 B.0 El. -R. 0.
El. -B. a. 8.0 8.8 El. -0. B. B.B EI.EI 0. -0. 8.
0. -a. a. 0.0 0.0 0. -a. 0. 0.0 0.8 0. -0. 0.
E. -E. a. a.B B.@ a. -0. B. 8.8 B.e B. -El. a.

RLL FORECFIST5
LRNG 24-HR 4B-HR 72-HR

FM FORECFIST POSIT ERROR 19. 191. 404. 755.
WG R 1GHT QNGLE ERROR 14. 134. 24. 2B2 .
W/C INTENSITY mGNITUDE ERROR 6. 1S. 36. 63.
WC INTENSITY BIAS -1. -9. -2B . -56.
NUmER OF FORECRSTS 27 23 19 is

TYPHOONS WI ILE OVER 35 KTS
LRNG 24-HR 4B-HR 72-HR

19. 191. 484. 755.
14. 134. 24a. 2s2 .

6. IB. 36. 63.
-1. -9. -28. -56.
27 23 19 15

DISTRNCE TRIWELED BY TROPICRL CYCLONE IS 2370. Nll

IWERQGE SPEED OF TROP ICRL CYCLONE IS 13. KNOTS

SUPER TYPHOON PWRGE
FIX POSITIONS FOR CYCLONE NO. 18

S12TELLITE F 1=S

FIX TIME FIX
NO. (z) POSITION 9CCRY DVORFIK CODE

1 2903FIE 4.BN 156. EIE PCN 6 T1.5/l.5
2 29B6LM 3.BN 155.7E PCN 6
3 29B9EWI 3.BN 155.2E PCN 6

*4
5
6
7
B
9

10
11
12
13
14

292100
300300
300600
30B90B
300924
301200
301600
301B210
302039
302204
310000

2.2N 15?.5E
5.9N 151. lE
5.9N 149.5E
5.5N 149.3E
5.5N 149.3E
6.7N 149.4E
7.EiN 14B.9E
7.4N MB.3E
7.7N 147.7E
7.7N 146.9E
7.5N 146.7E

PCN 6
PCN 6 T1 .5/1 .5+%0 .EKZ4HRS
PCN 6
PCN 6
PCN S
PCN 6
PCN 6 T2. B&?. B+
PCN 6
PCN 5
PCN 5
PCN 6

* 15 31B3ml 7.BN 145.9E PCN 6
16 31 E1544 9.BN 145.8E PCN 3 T2.5~.5 /D1. B~8HRS
17 31 E6BCI 10.5N 145.4E PCN 4
18 31 E19EIB 121.6N 144. BE PCN 6
19 311280 lEI.7N 144.8E PCN 6
20 311688 10.9N 144.7E PCN 6
21 311829 121.9N 144.6E PCN 6 T3. e/3.a /D1.ea6HRs

COPtlENTS

INIT 09S

ULCC F 1X

INIT OBS ULCC FIX
ULCC FIX

ULCC FIX

s r-l-s

PGTIJJ
PGTw
PGTW
PGTIJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
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22
23

* 24
25
26
27
29
29

312017 IEI.9N 143.9E
li. iN 143.6E
I@. IN 142.7E
10.5N 142.6E
11.4N 142.2E
11.4N 142.4E
12.lN 142.OE
12.6N 141.4E
12.sN 141.2E
13.4N 141.4S
14.4N 141.4s
14.6N 141.3E
14.6N 14EI.5E
14.5N 14EI.8E
14.6N i4a.4E
15.lN i4@.lE
14.7ti 139.8E
15.3N 139.8E
15.9N 140. EIE
16.2N 140.4!5
16,7N 140.3E
16.8N 139.6E
16.9N 139.5E

PCN 5
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 4
PCN 6
PCN 6
PCN 5
PCN 6
PCN 3
PCN 3
PCN 2
PCN 2
PCN 3
PCN 3
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PCN 4
PCN 1
PCN 2

PGTW
PGTW
PGTLJ
PGTw
PGTw
RODN
PGTLI
PGTw
PGTw
PGTw
PGTW
PGTw
PGTw
RPm
PGTW
PGTw
RODN
PGTLI
PGTw
PGTW
PGN
PGTIJ
PGTw
PGTw
RPFK
PGTW
PGTw
RODN
PGTW
PGTIJ
PGTw
PGTW
PGTw
PGTLI
PGTw
PGTW
PGN
PGTLJ
PGTw
RPM(
PGTW
PGTU
PGTLI
PGTw
RODN
PGTW
PGTw
PGTw
RODN
RPm
PGTIJI
PGTw
PGTw
PGTW
PGTw
PGTW
PGTLI
RPPtK
PGTIJ
PGTW
PGTw
PGTkl

312143
E100E0

T2.5i3.5 /SEI.21~lHRS

T2. s2.5

010300
010531
010531
010900
811022
011200
811600
011816
011956
a123E2
012302
020000
020300
020519
020519
020836
021001
E1212210
82 168@
021S03
a221BEl
822240
E13EiBElEi
8303B0
030506
E13B6BEI
030900
031200
031608
031 EBB
032100
032216
E4a0Ei0
EI~3E10
214D60EI
E14a9ElB
04105B
041208
041600
041000
042100
a4233B
E15UE10
050300
050600
050623
050623
Ei5e914
051200
051600
051800
051909
E152B13
a52316
852316
E16L139EI

ULCC FIX

38
31 T4. B/4.8 /01 .B/22HRS
32
33

34
35
36
37
30
39
40
41
42
43
44
45
46
47
48
49

T4. Ei/4. EY INtT 08S

EYE DIfl28Nfl74.8/4.0 fD1.5/24HRS
T4. B/4.0 /D1 .5/24HRs

ULCC FIX

T5. W5. 0-/01 .2v24HRS

17. ON 139.2E
17. lN 13E.9E
17. IN 13B.9E
17.3N 13B.6E
17.2N 13B.2E

T5. EIfi. E-/Dl. En4HRS

T4.5/4.5 /DL3.5/MHRS
T5. BJc5. E /D1. fv24HRS

EYE DIR 3ElNPl

PCN 2
PCN 1

EYE DIR 18NII
EYE DIR lENM%’

52

17.5N 138.4E
17.7N 137. sE
17. ?N 137.3E

PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2
PCN 2

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

17 .9N 136.6E
lE.6’N 136.3E
lE.lN 135. EE
IB.6N 135.5E
18.2N 135.3E
IS.3N 134.9E

T6. e/6. El-/Dl.0n4HRs

17. Ofi.8-f12.5/24HRS
lS.5N 134.5E
18.5N 134.3E
V3. BN 134.5E
16.7N 134. lE

EYE DIFI 36NM
EYE DIR 36NPl

EYE DIII 36Ntl

PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
Pcti 2
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 1
PCN 1
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 2
PCN 4
PCN 3
PCN 6
PCN 4
PCN 3
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6

T6. tl/6. B-/sB. an4HRs19.2N 133.7E
19.3N 133.5E
19.6N 133.5E
19. SN 133.5E
19.7N 133.3E
2EI.2N 133.2E
28.3N 133.5E
2EI.2N 133. 6E
2EI.4N 133.3E
2CI.7N 133.6E
21. BN 133. sE

68
69
70
71
72
73
74
75
76
77
7s
79
%0
al

::
84
85
S6
87
88
89
90
91
92
93
94
95

T5.5/6.5 AJ1.5/24HRS

T5. W5.EI
T5. BA. O

INIT OBS
INXT 08S

T5.2w6. E AI1. E/24HRS21.5N 134.2E
21.6N 134.5E
21.9N 134.6E
22. ON 134.9E
22.5N 135.5E
22.3N 135.7E
23.2N 136.3E
23.9N 137.5E
24.5N 138.4E
25.8N 139.2E
25.4N 139.9E
27.8N 142. EiE
27.8N 143.6E
2E.2N 144.4E
29. EIN 14S.2E
29.2N 145.7E
3B.3N 147.6E
321.lN 147.7E
31.lN 148.2E
33.3N 158.9E
34. BN 152.8E
37 .6N 157 .3E

T4. W3.8 AJ1. Ev17HRS
T5.8/6. E /LJD.5/24HRS

060611
060853
061014
061280
061600
061800
061856
061952
0621B0
062254
062254
07E0B0
070300
070600
071200

PGTW
PGTIJ
PGTLJ

T4. 5/5 .5-/lM.5#24HRS

PGTw
PGTw
PGTIJ

T4. Lb’4. EI

T3.5/4.5-/lJ1 .5a4HRS

INIT 08S RODN
PGTLI
PGTw
PGTw
PGTu
PGTIJ

EW LLCC
ExP LLCC

91 RCRRFT FIxES

FIX TIME FIX FLT
No.

7ELW8 OBS PWX-SFC-LND MRx-FLT-LVL-LND FICCRY EYE EYE OR IEN-

(Z) POSITION LVL

EYE TEflP (C) ffiN

HGT MSLP VELmRGfiNG DIR/vEL/BRG/RNG Nftv/KT SHQPE D 1911/TIIT 10N OUT/ IN/ DP&ST NO.

* 1 EilEi1215 lE.8N 141.6E 15BBFT 1005 50 B5a 170 llB 53 a5B 178 5 10

2 E1864E 12.2N i4i.8E 7EiBm 3E6B 38 E2a 14EI Isa 45 a28 14e 5 5

+27 +26 +25 30 2
3

3 alB949 12.7N 141.3E 7aam 3a64 999 ala 35 270 38 5 5 +11 +lB
~

4 a1210E! 14. lN 14D.6E 15EaFT 3818 991 4501a 3B lia 43 fiia 3a B 5 +25 +26 +24 39 4

5 a12344 14.5N 140.3E 15aBFT 991 55 26a 35 3aa 49 26a 35 8 1
6 B2a547 15.3N 14a. lE 7EW’B 2979

+25 +27 +23 31 .1

6B 110 48 2aa 68 110 48 9 6 ELL lPT IC9L 48 2EI E9B +lB +17 + 8 5

7 82a8i3 15.7N 140. BE 7aam 2966 985 5B 31B 2B a2a 56 31B 2a la 6 ELL IPTICRL 4D 20 E16EI +14 +16 + 7 :;

8 B22a4 16.8N 139.2E 7aatB 2819 65 330 35 14a 79 850 2B 5 1 ELLJPTIC6)L 3a 20 @6a +11 +lB +]a u
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9
10
11
12
13
14
15
16
17
18
19
20
21
22

* 23

24
25
26
27
2B

022331
838552
030833
031105
03203 i
032347
040631
040919
042041
042327
E50838
E51105
1352031
052325
B6EB38
061115
062036
062356
070532
070905

17. ON 13E.9E
17.3N 13 EI.2E
17.6N 137.8E
17.6N 137.5E
1S. IN 135. SE
lS.2N 135.2E
lS.5N 134.2E
IB.7N 134.2E
19.6N 133.6E
19. BN 133.4E
2B.5N 133.4E
21.2N 133.6E
22. lN 134.9E
22.6N 135.4E
25.3N 137. ?E
25.2N 139. EE
29.2N 145.4E
31.2N 147. eE
34. SN 152.3E
37.8N 152. lE

70am
700MB
700MB
70011B
700M8
700i18
?B0M8
700f18
700~
700M%
7001?8
7EEv!E
700mE
700f18
7001?8
700~
700f?d
700FS
700~
700M8

2793
2665
2575
2507
2266
21S7
2154
2157
2279
2295
2276
2311
2396
2423
2315
2439
2593
2665
2769
2EEJ1

964
949
940

897

896

909

913

923

927

954
959

60 310
90 E90
50 340

138 36B
13E 190
lm 048

70 310
lBO 020
130 310

4EI 140

80 320
I@a 2L?B
i lEl 22B

130 200
12EI lBO
90 220

10
60

El

9
10
40
55
14
10
95

80
26
17

40
20
91

238.J 97 140
lBO 9B BBB
190 92 OBE
368 91 29E
lEEl113 358
22D 136 19E
148 la9 848
358 131 26EI
13B lEm 020
E5f3i213318
2B% 119 lEIEl
lDB 124 219
15E 111 078
17a 147 B7EI
238 119 149
a3L3 48 29a
26E 116 2BB

278 85 22L3
250 72 15D

1251
3B 18 2
25 10 3

38 la 1
1852
1282
1882
2873
1063
13 15 2
3s64
9B64
6855
40 5 10

55
91 ID 5
115 lB 20

ELLtPTICFIL 35 25

C IRCULRR 15

C IRCULflR 21
ELLIPTICflL 27 2EI
C IRCULfiR 15
C ~RCULflR 2EI

C IRCUL9R 28

CIRCULRR 24
C IRCUL9R 25
C IRCUL$)R 4E

C lRCULflR 32

360 +lE +18 + B
+15 +19 +17
+12 +19 + 9

+12 +21 +14
Ola +19 +25 +12

+13 +21 +15
+16 +2E +15

+13 +19 +17
+19 + 8

+13 +18 + 7
+15 +17
+15 +19

+9+4
+11 +17 +7

+lB +18 +12
+18 +26
+8+4

II
1?:
12
1?
,3

14
1.1
15
,:5

16
16

NOTICE - TNE IJSTERISKS (*) IND IC9TE FI%2 UNREPRESENTATIVE FIND NOT USED FOR BEST TRACK PURPOSES.
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EE!EEl
BEST TRRCK !LRRti ING 24 HOUR FORECr2ST 43 HOUR FORECfIST ?2 HOUR FORECRST

f10/D17/?iR POSIT WIND POSIT
llEIBeEZ 16.8 156.5 38 E1.E 0.6
1108062 17.4 154.7 35 B.EI B.B
11 BB12Z 17.9 1S3.0 4B B.a E.8
lle81sz 18.4 152.1 4s e.e 0.0
l109EIBZ 18.6 151.8 50 18.6 151.6
1109062 19,4 151.5 45 19.5 151.4
1109122 20.2 151.5 45 2E.0 151. s
11 E1918Z 21.1 151.8 45 21.2 152.2
1110002 22.2 152.7 45 22.1 152.S
ll18Ei6Z 23,4 153.7 35 23.1 153.9
1119122 24.9 154.6 25 24.6 154.1

ERRORS
wIND DST WIND POSIT

B.
0.
0.

5::
50.
40.
35.
45.
40.
40.

-B. 0. EI.E+ 8.8
-B. 0. 0.0 0.0
-0, 0. 0.0 0.0
-8. E. 0.8 E!. E!
17. D. 21.B 151.2
e. 5. 23.6 153.7
21. -5. 23.1 156.0
23. -IB. @.B Ei.E
8. B. 0.8 0.0
21. 5. 0.8 E.a
33. 15. EI.B B.E

ERRORS
wIND DST WIND POSIT

0. -0. 0. 0.0 0.0
0. -0. B. 8.0 0.0
0. -0. B. 8.0 8.B
0. -0. 0. 0.0 0.B

5B. llE1. 5. B.8 B.t3
35. 12. B. B.B 6.8
3a. 132. 5. B.8 8.B

0. -E. B. a.~ B.B
0. -E. 0. B.0 8.a
B. -B. 8. B.8 B.E
B. -B. 8. B.0 8.0

ERRORS ERRORS
WIND DST WIND POSIT WIND DST WIND

0. -8. B. 8.B B.B 0. -0. B.
B.
0.
B.
0.
B.
0.
8.
0.
B.
B.

-0.
-0.
-B .
-0.
-0.
-B .
-a .
-0.
-B .
-0.

flLL FORECFISTS TYPHOONS WI ILE OVER 35 KT5
M7NG 24-HR 48-HR 72-HR L!RNG 24-HR 48-HR 72-HR

(WG FORECF)ST POSIT ERROR 19. e5. 0. 0. 0. 0. B. B.
WC RIGHT RNGLE ERROR 15. 53. 0. a. B. 0. B. B.
(IVG INTENSITY mGN I TUDE ERROR 6. 3. B. 0. 0. 0. B. 0.
$lW2 INTENsITY BIRS i. 3. B. 0. B. B. 0. B.
NUmER OF FORECRSTS 7 3 B B B B a a

DiST9NCkTRfVJ&LkD hY iROP itAL MLoNE iS 721.Nti

WERilGE SPEED OF TROPICRL CYCLONE IS 12. KNOTS

TROP ICfiL STORM NORRIS
FIX POSITIONS FOR CYCLONE NO. 19

SWTELLITE FIXES

FIX TIPE FIX
NO. (z) POSITION ACCRY DVURRK CODE

1 072051 16.5N 157.5E PCN 4 T1.5/l.5

2 BBEIBBB 16.6N 156.5E PCN 6

3 BB83B0 17. lN 15!4.EIE PCN 6

4 21EB6BB 17.4N 154.9E PCN 6

5 B8E9BB 17.5N 154.3E PCN 6
6 8EB931 17.5N 153.9E PCN 5
7 BS12BEI 17.6N 153.4S PCN 6
9 8S1649 lS.3N 152. iE PCN 5 T2. W2.B

9 0B19ii lB.4N 151.BE PCN 6

lB BB221B IB.5N 151.9E PCN 3 13.21=. B ~1.5

11 B9BBEW3 lB.5N 152. OE PCN 4

12 E19S130B IB.6N 151.6E PCN 4
13 B9B534 lE. BN 152. lE PCN 4
14 B9B75B 19.3N 151.9E PCN 6
15 B9B9E19 19.3N 152. @E PCN 6

16 B912aB 19.7N 152.3E PCN 6
17 B916SIB 2B.9N 151.6E PCN 6

lE B91E19 21.2N 152. @E PCN 5 T2. W2. B-AEI. W-25HRS

19 B92B3B 21 .7N 152.7E PCN 5
20 B92 149 21 .7N 1S3.2E PCN 5
21 lEiBBoB 22. BN 153. lE PCN 6

22 100522 23 .BN 153.8E PCN 3 13. B/3.8B

23 MB522 23.2N 154. OE PCN 6 Tz.5a.5

24 10B60B 23.3N 153.7E PCN 4
25 121BB47 23.7N 153.9E PCN 6

26 1B12BB 24.5N 154.6E PCN 6
27 101S07 25.9N 155.8E PCN 6

2B 102157 26.6N 156.5E PCN 3

29 11B8BEI 27.5N 157.5E PCN 6 T2. Ei/2. B-All .5/leHRs

COft’ENTS

INIT 09S

INIT OBS

I NIT 08S EXP LLCC
INIT 08S

ULCC FIX

B. 0.B B,B 0. -B. B.
B. 8.B B.B 8. -B. B.
B. B.B B.B B. -B. 0.
B. 0.0 B.SI B. -B. 0.
B. E.a B.B B. -B. B.
0. B.@ B.@ B. -B. 0.
R. 13.e 6.B B. -B. EI.
B. B,B B.8 B. -~. a.
B. 0.0 0.0 B. -B. B.
B. 0.B 0.0 B. -0. B.

SITE

PGTW
PGTU
PGTLJ
PGTLJ
PGTLI
PGTW
PGTW
PGTW
PGTW
PGTLI
PGTU
PGTW
PGTW
PGTLI
PGTW
PGN
PGTW
PGN
PGTW
PGTW
PGTW
PGTW
RPt!K
PGTW
PGTLJ
PGTW
PGTW
PGTW
PGTW
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FiIRCR$lFT FIXES

FIX TIrE FIX FLT 7EWB OBS WX-SFC-LJND mx-FLT-LVL-WND flCCRY
NO.

EYE
(z) POSITION LtL

EYE OR IEN- EYE mm (C)
HGT IISLP VEL~RG#7NG D IIVVELMRGA?NG NIT#fiT SHRPE DItW’VT13TIONOUT/ lN/ DP/SST

1 882249 18.7N 151. SE 7mma 3836 58 22EI 15 63 CIRCULFIR 15 +16

2 898636 19.7N 151 .5E 15BEFT 994 58 138 20 23EI 55 13E 20 7 2 +23 +26 +24 3Z

3 E9BS24 28. lN 151.4S 7E8m 3856 15845 E4D25 84 ELLIPTICFIL 2E 15 14E +11 +17 +9
4 092057 21.5N 152.4S 7ClLI~ 3070 45 360 88 260 4EI23B 15 6 1 +14 +2a + 3
5 E92352 22.lN 152.BE 7Em-m 389E 99s 45 E3B 25 138 25 E14E 7@ 5 1 +11 +17+3
6 18E859 24. BN 153.8E 850m

NOTICE - TNE 9STERISKS (*) INDICIWS FIXES

270 45 130 40 5 5 +20 +2E

UNREPRESENT17TIVE FIND NOT USED FOR BEST TIMCK PURPOSES.

MSN
NO.

:
2
3
3
4
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I TYPHOON ORCHID
BEST TRfiCK D9T9 I

mmWliR
1114122
1114182
1115EWZ
1i15862
111s122
1115182
1116082
1116EKZ
1116122
lllfilez
1117BOZ
i117E16Z
1117122
ll171ez
i11s.02!2
1118862
111B12Z
1118182
1119002
i11S062
1119122
1119182
112eeLlz
1120062
112ai2z
l12alez
i121aEz
1121062
1121122
1121182
1122Elez
1122062
1122122
1122182
i123EKIZ
1123962
1123122
1123iSZ
1124a8z
1124862
1124122
i1241S2
1125E18Z
112S216Z
1125122
11251S2
1126002
1126862
1126122
1126182
1i2?Eloz

BEST TR#CK WRRNING 24 HOUR FORECRST 42 HOUR FORECf.3ST
ERRORS ERRORS

72 HOUR FORECRST
ERRORS ERRORS

POSIT lJIND POSIT WIND DST WIND POSIT WIND DST LUND POSIT WIND DST WIND POS 1T lJItiDDST LUND
13.B 147.2 2e a.a a.a a. -a. a. a.a e.a 0. -0. a. 0.a e.a 0. -a. a. a,a B.B a. -a. a.
13.3 146.4 2a a.a a.a a. -a. a. a.e a.a a. -a. a. B.a a.a a. -a. a. a.a a.a a. -a. a.
12.7 145.6 2a o.a a.a a. -a. a. a.a e.a a. -a. a. aoa e.a a. -a. a. a.a a.e e. -a. a.
12.3 144.6 20 O.a a.a 0. -a. a. 8.6 a.a B. -a. a. @.o a.a a. -a. a. a.e a.a B. -a. a.
12.a 143.6 2a o.a a.a E. -a. a. a.e a.a a. -a. a. 13.a a.a a. -0. a. a.a a.a a. -a. a.
11.s 142.7 2a a.a a.a a. -a. a. a.e a.o a. -a. a. a.a a.a a. -0. a. a.a a.a a. -a. a.
11.3 141.5 2a a.a a.a a. -a. 0. a.a a.a a. -a. a. a.a a.a a. -0. a. a.a a.a a. -a. a.
la.3 i41.a 2a a.a 0.a a. -a. a. e.si a.a a. -a. e. a.a a.a 0. -a. a. a.a a.e a. -a. a.
9.3 139.7 2a a.a a.a a. -a. a. e.a a.0 a. -a. a. 0.a a.a a. -0. a. a.a a.a a. -a. a.
9.7 13e.a 2s a.a 8.a a. -a. a. a.a a.a a. -a. a. ti.a a.a a, -a. 0. a.a a.a a. -a. a.
9.7 136.3 25 a.a a.o a. -a. a. a.a a.a a. -a. B. e.a a.a e. -0. a. a.a a.8 a. -a. a.
ia.4 i34.6 3a a.a a.a a. -a. a. a.a a.a a. -a. a. o.a a.a B. -a. a. a.a a.a a. -a. a.
12.a 132.9 3a a.a a.o a. -a. a. a.a e.a a. -a. a. a.a a.a a. -a. a. a.a a.a a. -a. a.
12.4 131.6 35 12.4 131.1 35. 29. a. 16.0 126.5 55. 240, 5. 19.2 123.3 7a. 493. 5. 22.2 122.2 9a. 5s9. 5.
12.5 13a.5 3S 12.6 13a.6 35. E. a. 15.3 126.9 5a. 166. a. 17.9 124.S 55. 376. -15. 21.EI125.3 45. 452. -45.
13.0 129.7 40 13.5 129.1 35. 46. -5. 17.2 124.9 5EI.32S. -5. 20.3 12.4.7 5a. 47B. -25. 23.4 120.7 40. 593. -55.
12.8 128.6 45 12.S 128.6 40. 12. -5. 14.2 128.2 5a. 122. -10. 15.E 126.a 5a. 177. -3a. 18.1 124.4 48. 242, -6a.
12.5 126.5 5a 12.2 128”.4 45. 19. -5. 13.9 128.7 5a. 126. ’15. 15.S 126.3 5a. 138.
12.8 128,2 5a 12.6 128.1 5a. 13.

-35. 17.7 124.6 45. 192. -55.
a. 13.4 126.1 40. laS. -3S. 14.1 124.1 3a. 122. -6a. 14.5 122.1 25. 205. -75.

12.5 127.8 55 12.7 127.9 55. 13. a. 13.4 126.a 5a. 82. -25. 14.a 124.a 5a. la5. -45. 14.2 122.a 45. 236. -6a.
12.2 127.8 6a 12.2 127.2 55. 35. ‘5. 12.9 125.2 S5. S2. -25. 13.6 123.3 5a. 133. -5a. 13.8 121.1 48. 299. -65.
12.1 127.6 65 12.4 127.2 55. 3a. -la. 12.7 125.7 6a. 4S. -25. 13.4 123.7 5a. 122. -5a. 13.8 121.6 48, 285. -7a.
12.2 127.5 7a 12.2 i27.5 65. a. ‘5. 12.5 126.2 7a. 6a. ‘2a. 13.2 124.2 65. 131. -35. 13.B 121.6 6a. 311. -5a.
12.7 127.2 75 12.3 127.4 7a. 27. ‘5. 13.% 12S.0 9a. 55. ’15. 13.9 122.9 75. 193. ‘3a. 14. a 119.8 78.412.-58.
12.9126.6 S8 12.8126.6 85. 6. 5. 13.5123.1 88. 14S.-28.14.2119.9 70.356.-35.15.8116.4 B5.569.-48.
13.2126.3 S5 13.2126.1 98. 12. 5. 13.9122.6 88. 168.-28.14.2119.7 78.377.-40.15.5116.2 85.569.-35.
13.5126.1 98 13.5126.1 98. EY. a. 14.5124.3laa. 79. 8. 14.9121.7 95.279.-15.15.a 1!S.8 85.419.-25.
13.9125.9 95 14.1125.6 98. 17. -5. 15.2123.1108. 162. -5. 16.4 12a.1 Ba. 357. -4D. 1S.4 117.6 85. 448. -15.
14.2 125.5 laa 14.2 125.3 Isa. 12. a. 15.2 123.3 ha. 152. 5. 15.6 12a. S a5. 322. -40. 17.7 118.2 95. 401, a.
14.6 125.4 laa 14. B 125.4 la5. 12. 5. 15.5 123.3 la5. 154. -5. 15.5 12a.9 es. 3a7. -35. 17.6 11s.3 9a. 377. 5.

14.9 125.6 laa 14.8 125.5 laa.
15.3 125.9 ia5 15.3 125.6 95.
1!3.6125.9 ia5 1S.6 125.9 9a.
16.1 125.9 lla 16.a i26.a e5.
16.3 126.3 lla 16.4 126.2 85.
16.E 126.3 12a 16.8 126.4 12a.
l?.a 126.2 125 17.0 126.2 128.
17.3 125.9 12a 17.2 126.B 125.
17.5 125.6 Ila 17.5 125.7 115.
17.6 125.4 laa 17.6 125.3 Ila.
17.3 125.2 95 17.4 125.3 Isa.
17.7 124.9 85 17.9 125.1 9a.
17.9 124.7 75 17.9 124.1 75.
18.a 124.6 65 lE.a 124.6 7a.
18.4 124.4 55 lB.2 124.2 6a.
18.5 124.9 5EI18.4 123.4 55.
18.1 124.4 50 1S.1 124.2 4D.
17.4 124.7 45 18.0 124.7 4.
16.5 124.9 40 16.8 124.S 4a.
15.5 124.2 35 15.6 124.S 35.
14.2 124.9 30 14.2 124.9 3a.

e. a.
17. -la.

a. -15.
e. -25.
8. -25.
6. a.
e. -5.
e. 5.
6, 5.
6. la.
8. 5.

17. s.
3s. a.

a. 5.
17. 5.
86. 5.
il. -la.
36. -5,
19. a.
39. a.

a. a.

14.8 124.E 95. 125. -15. 15.@ 122.e 85. 22a. -25. 15.9 12a.4 65. 274.
16.7 125.5 85. 4S. -35. 18.4 12$.6 75. 66. -25. 2a.a 123.4 65. 138.
17.7 !26.1 75. 42. -5a. 2i.7 12S.4 65. 320. -3a. 24.0 134.a 55. 633.
18.1 126.2 75. 51. -45. 2a.7 128.3 6S. 264. -2a. 23.9 134.a 5S. 6a3.
1S.3 127.3 75. lE!E.-35. 21.1 129.2 65. 319. -la. 24.1 135.a 55. 694.
18.6 127.4 13a. 129. 3a. 21.2 129.3 136. 326. 65. 24.1 135.a laa. 7a4.
18.8 126.3 12a. ha. 25. 21.6 128.1 ha. 283. 55. 24.5 134.1 laa. 7a5.
19.a 126.4 148. 116. 55. 21.E 128.2 13a. 272. 8a. 24.6 134.5 12a. 796.
]9.a 125.S las. 91. 3a. 21.5 128.a 95. 286. 45. 24.4 133.7 75. 789.
1s.9 125.a laa. 59. 35. 21.4 126.9 95. 27a. 5a. a.a a.a a. -a.
18.6 125.6 9a. 69. 35. 21.a 127.8 ea. 316. 4a. a.a a.a a. -a.
lB.8 124.3 6a. 39. 3a. 19.7 123.a 65, 261. 30. a.e a.e a. -a.
18.2 123.5 65. 52. 15. 18.7 121.e 55. 324. 25. a.e a.a a. -a.
18 2 123 4 6a~e.6 ~23.a ~. ,g: 15. a.a a.a a. -a. 0. a.a a.a a. -a.

a. a.a a.a a. -0. a. a.a a.0 a. -0.
a:a a:a o: -a: a. 0.a a.a a. -0. a. 0.8 a.a a. -a.
18.6 123.a 3i3.286. a. a.a a.a a. -o. a. a.a a.a a. -a.
a.a a.a e. -a. a. 0.0 a.a E. -0. B. a.a a.a a. -a.
a.a a.a a. -a. a. e.a a.a a. -0. a. a.a a.a a. -a.
a.e a.a a. -a. a. a.a a.a a. -a. a. a.a a.e a. -a.
a.a a.a a. -0. a. a.a a.a a. -a. a. a.a a.a a. -a.

fiLL FORECIISTS TYPHOONS kli ILE OWR 3S KT6
LRNG 24-HR 4B-HR 72-HR IARNG 24-HR 4B-HR 72-HR

WIG FORECRST POSIT ERROR 16. 117. 267. 459. 17. 112. 265. 446.
PO& RIGHT ANGLE ERROR la. 54. 16a. 343. la. 53. 16a. 332.
9VG IN TENS 1TY mGN ITUDE ERROR 5. 21. 36. 38. 5. 21. 37. 37.
WG 1NTENSIT% BhWi -2. -4. -la. -17. -2. -4. -11. -20.
NumER OF FORECRSTS 3B 33 3a 26 37 32 29 25

-la.
a.
a.
5.
5.

55.
6a.
B5 .
45.

a.
a.
0.
a.
a.
a.
a.
a.

2.
a.
a.
a.

D ISTF!NCE TRIIViZLED BY TROP ICRL CYCLONE IS 2214. Nll

WSRIIGE SPEED OF TROP ICRL CYCLONE IS 7. KN07S
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11’PHOON ORCH 1D
FIx POSITIONS FOR CYCLONE NO. 2B

SWELL ITS F I XES

FIX Tlm FIX
NO. (z) POSITION 9CCRY

1
2
3
4

*s
*6
*7

e
9

10
11
12
13
14
15
16
t?
lB
19
20
21
22
23
24
25
26
27
2s
29
30
31

% 32
33
34
35
36
37
3a

%
41
42
43

z
4s
47
4s
49
50
51
52
53
54
55
56
57
58
59
6e
61
62
63
64
65
66
67
6S
69
78
71
72
73
74
75
76
77
78
79

140432
14120B
141600
141s00
142141
150000
150300
151s00
152300
160300
160600
160900
161200
161608
161834
162100
162239
170000
170300
178537
171200
171600
171821
172183
1721E14
1s8000
100300
180600
1807B7
iS09BSI
181200
101600
181060
1s2100
1S2336
182336
1903EIB
190654
190900
1912B0
191600
191B8B
191939
192100
192203
192314
192314
2BB300
2BB642
201013
201043
2B12BEl
201600
201SOB
201927
202108
202142
202252
202252
2ie3ea
210629
210629
210980
21le22
211200
211600
211808
211914
211914
212121
220000
220012
220300
220600
226617
22E190Ei
221200
221600
22leele

12.9N 14S.4S
14. ON 147.2E
13.2N 146.8E
i3.lN 146.6E
11. SN 142.6E
11.7N 142.3E
11.7N 142. BE
12.7N 143.2E
11.4N 141.6E
11.4N 141. lE
lLI.3N 141.2E

9.5ti 1421.5E
9.2N 139.6E
9.3N 139.6E
9.5N 13S.5E

lfI. BN 13E.lE
9.7N 136.3E
9.7N 136. EIE
9.7H 135.3E
9.8N 135.4S

12. lN 132.6E
12.5N 131.2E
12.4N 131.lE
13. ON 130. lE
12. ON 131.7E
12.7N 130. lE
13.3N 129.5E
13.5N 128.9E
13.6N 12B.9E
13.5N 12B.9E
13.3N 12B. lE
12.7N 127.3E
12.4N 127.5E
12.8N 127.7E
12.7N 12E.2E
12.2N 12B.5E
12.7N 12B. BE
12.7N 127.2E
12.4N 127.4S
12. tiN 127.2E
12.2N 127.3E
12.7N 127.2E
12.2N 127.5E
12.3N 126.9E
12. lN 127.5E
12.3N 127.4S
12.lN 127.4S
12.3N 127.2E
12.4N 127.4S
i2.9N 126.9E
12. EN 127.2E
12. EN 126.6E
13. lN 126.42
13.2N 126. lE
13.5N 126.3E
13.3N 126. BE
13.2N 126. lE
13. lN i26. EIE
13.2N 126. lE
13.9N 125.6E
14.2N 125.7E
14.2N 125.6E
14.4N 125.3E
14.3N 125.3E
14.5N 125.3E
14.5N 125.4S
14.9N 125.6E
14.9N 125.6E
14. EN 125.5E
15. ON 125.3E
15.9N 125.4S
14.7N 125.7E
15. lN 125.7E
15.4N 125.6E
15.3N 125.7E
15.5N 125.7E
15.6N 125.9E
16. EIN 125.9E
16. IN 126. lE

PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 4
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 3
PCN 3
PCN 3
PCN 4
PCN 1
PCN 1
PCN 1
PCN 2
PCN 4
PCN 4
PCN 3
PCN 4
PCN 4
PCN 3
PCN 3
PCN 2
PCN i
PCN 3
PCN 2
PCN 4
PCN 2
PCN 2
PCN 2
PCN 1
PCN 1
PCN 5
PCN 6
PCN 1
PCN 2
PCN 2
PCN 3
PCN 4
PCN 4
PCN 4
PCN 4

DWRFIK CODE COP?%NTS

TI. EvI. B INIT 08S

TB.5/D.5 INIT OBS
T1 .0/1,0 /SEi. Ll~6HRS ULCC FIX

ULCC RT 12.6N 142.8E
T1.5/l.5 /D1.EM24HRS

T1.5/l.5 AKI.5/22HRS LILcc FIX
ULCC FIX

T1.5/1.5AB. W24NRS ULCC FIX
ULCC FIX

‘!3.9/3.6 ~l. S/24HRS

T2.5/2.5 ~1.8/24HRS

13. 8/3 . O-ZS~ . W24HRS

-n. en. e
T3. B~,e-mB.Sn4NRS

13. S/3 . 5-YDO . 5/24NRS

‘T3.EV3.B
T4. 0/4. 8-/D i . B/24HRS

lNIT OBS

INIT 06S

T4. 5/4.5-/D 1. !5%MHRS

T4. fl/4. EI /D1.0/24HRS

TT5. W!3. EI INIT OBS
T4. 5/4. 5-AM. 5/27HRS

T5.e/5. e INIT OBS

ULCC FIX
ULCC FIX

T5. M5;0 /SB.0/leNRS
T5. e/5.0 /DB.5/21HRS EYE Dltl 25Nrl

T5.9/5.8 K31. BZ4NRS

T4.5/5 . B-AID . 5ZMNRS

SITE

PGTLJ
PGTW
PGTLJ
PGTIJJ
PGTLJ
PGTW
PGTW
PGTw
PGTIJ
PGTW
PGTW
PGTW
PGTW
PGTLI
PGTW
PGTW
PGTW
PGTW
PGTw
PGTU
PGTW
PGTIJ
PGTW
PGTLJ
RPN
PGTbJ
PGTW
PGTW
PGN
PGTIJ
PGTW
PGTW
PGTLI
PGTLI
PGTW
RPM(
PGTW
PGTW
PGTW
PGN
PGTIJI
PGTbl
RPM(
PGTLI
PGN
PGTIJ
RODN
PGTW
PGlll
PGTW
RODN
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
RODN
PGTW
RPM
PGTW
PGTW
PGTW
PGTL!
PGTW
PGTW
PGTW
RODN
PGTLJ
PGTbJ
RPM(
PGTW
PGTW
RPM(
PGTU
PGTU
PGTW
PGTW
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22210080
01
82
e3
e4
05
es
07
es
09
90
91

* 92
93
94
95

16.4N 126.2E
16.4N 126.4E
16.6N 126.3E
16.6N 126.3E
16.9N 126.3E
17. lN 126.2E
17. lN 126. lE
17.2N 125.9E
17.3N 125.8E
17.4N 125.8E
17.5N 126.2E

PCN ? PGTLI
PGTw
PGTIJ
PGTw
RODN
PGTu
PGTw
PGTw
PGTw

230080
230380
230605
230605
23094B
2312E0
2316BEI
231849
232100
232220
232328
232328
24D300
240552
240600
2409E10
241027
241100
241280
241600
241837
2421s6
242159
242306
242306
250600
250721

Pi; ii EYE DI!218Htl
PCN 2 T5.84, B /SE1. e/24NRS EYE DIFI 15NII
PCN i EYE D19 2t)N17
PCN 1 T4. S4.5 INIT OBS
PCN 1
PCN 2
PCN 2 T6 . s/6 . S-/D2 . e/24NRs
PCN 1
PCN 2
PCN 1
PCN 1
PCN 1
PCN 2
PCN 1
PCN 2
PCN 2

EYE D If! 36NII PGTw
RODN

17.5N 125.7E
17.5N 125.6E
17.6N 125. SE

T5. sfi.5-/DB.s/2lHRs EYE D 19 28Ntl
T6.0/6.8 /D1.a/21HRS

PGTW
RPM
PGTW
RPt%
PGTW
PGTbJ
PGTw
RPM(
PGTIJ
PGTW
PGTIJ
PGTLI
RPfU
PGTW
RPm
PGTIJ
RODN
.R-
PGTLI
RODN
PGTw

T5. !%6. B /LK1. S~8HRS
EYE DIFI2SNM

17. eN 125.3E
17.6N 125.3E
17.6N 125.2E96

97 17.6N 125. lE
17.4H 12S.7E

PCN 1
PCN 3
PCN 4

98
99
100
101
102
103
104
105
106
107
108
109
110

17.7N 124.9E
17.9N 124. sE
lS.8N 12S. EIE
18. BN 125. OE

PCN 4
PCN 4
PCN 6
PCN 5
PCN 4
PCN 3
PCN 4
PCN 3
PCN 5
PCN “3
PCN 5
PCN 4
PCN 6
PCN 6
PCN 5

TS. EV5. S OIJJ1.5/24HRS

1S.lN 124.9E
17.9N 125.OE
17.7N 124.9E

T5. efi. e OllJ1. e/23HRs
T4. e/5. El-/Lll.5/24HRs
T4.5/?5.5 /lJJ1. S/24HRS

T3.5n.5
lS. ON 124.6E
17.8N 124.9E
iS.5N 124.8S
18.2N 124.6E
M.2N 125. @E
17.9N 124.6E
18.3N 125.4S
17.5N 124.9E
16.2N 125.4S

IN IT OBS ExP LLCC
251039
25213B
2s224s

111
112
t13

260000
260300
260600
261124

T2 . 5/3 . s-ml . 5/2eHRs PGTIJ
PGTu
RPtU114

RIRCRRFT F IxES

FIX TIPBE FIX
NO. (z) POSITION

FLT 7BBm 08S mX-SFC-LFiD mX-FLT-LVL-lWD FICCRY
L&t HGT tSLP VSLiBRG/RNG DIR@EL/BRG/RNG NIIV#llST

EY6
SHIIPE

EYE OR lEN-
DIW1/TRTION

EYE TEtP (C)
OUT/ IN/ DP/SST

mN
NO.

3
4
4
5
5
6
6
7
7
e
e
9

1:
10
11
11
12
12
13
13
14
14
15
15
16
16
17
17
18
18
19
19
20
20
21
21

1 186844
2 188834
3 lellB3
4 ie212e
S 190823
6 1907S4
7 191835
S 19211a
9 192336

10 288834
11 281134
12 2E12EY50
13 202319
14 21E832
15 21111B
16 212033
17 212326
18 22E917
19 221156
20 222032
2 i 222302
22 230833

12.5N i3EI.5E
13. ON 129.2E
12.6N 12e.8E
12.5N 128.2E
12.8N 128. iE
12.5N 127. BE
12. IN 127.7E
12.2N 127.5E
12. lN 127.5E
12.8N 127.2E
12.8N 126.7E
13.6N 126.2E
13.5N 126.2E
14. lN 125.5E
14.2N 125.4s
14. EN 125.5E
14.8N 125.6E
15.4N 126. EIE
15.6N 125.8E
16.2N 126. lE
16.2N 126.3E
17.LiN126.2E

+23 30
+11 +13 +11

+28 +26 29
+16 +18 + 8

+18 + S

+17 +17 +18
+11 +17 +lB
+12 +16 +12
+13 +18 +14

+10 +14 +14

+17 +16 +13
+14 +18 +15
+13 +16 +15
+13 +17 + 5
+13 +19 +16
+15 +16 +lEI
+15 +18 +1S
+13 +17 +15
+14 +18 +15
+15 +17
+11 +19
+16 +18 +14
+10 +19 +14
+13 +15 +1s
+lB +16 +13
+15 +16 +11
+13 +15 +10
+13 +12 +10
+12 +14 +lEi

+2e +16
+24 +23 +1S

+10 +10
+23 +24 +24 28

158@FT
7eelra
7ear’B

150eFT
7eElrB
7B0m
7ElarB
7E10m
?eerm
700tm
7B0m
7e10m
7BEtm
?aom
7elBrm
7EYBMB
7Bam
70Bm
700rB
?mm
?oElm
?Emm
7eElm
?eElm
700m
70ar8
700m
7E0m
700m
700?8
700m
7ElElrB
7B0rB
850m

3056
3040

3EIE18
2891
2888
2858
2832
2718
2684
2632
2648
25S8
2581
2568
2S90

1082
994

30 260 78
421 B2EI 60

SE Zle 15
4B 13B 48
48 B3e 4a

45 B3EI 6B
65 270 96
80 E150 18

04B 3S 320
110 49 MB
MB 55 310
320 59 21B
E14B 5s 31B
13a SE 020
B4B 56 345
14B 63 05EI
290 76 180
330 78 24D
21EI 8EI136
020 75 310
170 88 E18B
E30 89 32B
168 105 10B
350 105 248
l-w 93 n7E
368 91 27R
15B 83 B7E4
14B 94 e98
SW 93 310
368 1B4 298
E1681la 33B
2Elei1s lee
E!6BIE1235EI
130 B5 E15EI
02B 96 3EiB
2ee 7B lee
836 63 308
33E S1 270
080 55 320
18B 53 BSCl

4B
9e 1: :
1L12 lB 18
15 20 2
68 15 9
51 10 3
36 10 5
1563
1772

986
989
98i

CIRCUL9R
CIRCULI?R
CIRCULfiR
CIRCUL8R

20
2B
25
22

97B

954

950

942

943

16 12 4
1684
18 15 4
90 15 5
3B lB 2
23 lEI 2

8B B8B 15
45 180 9EI

C IRCUL$IR 20

CIRCULFIR
CIRCULI?R

30
1723

28
17
2B
22

E
18
29

80 070 28
5EI 270 9B

6B B9fl 120
7B 310 60

12B 840 lEI

2655
2665
2614
2632
2491
25B1

C IRCULIIR
C IRCULllR
C IRCUL6R
C IRCULQR
CIRCULIIR
CIRCULI?R
CIRCULIIR
CIRCULQR

3B
17
20
25
25
25

947

23 231118
24 232B31

16. BN 126*2E
17.3N 125.9E
17.4N 125.7E
17.5N 125.3E
17.3N 125.3E
17.8N 124.8E
17.9N 124.8E
18. DN 124.6E
18.3N 124.4s
18.2N 124.8E
lB.2N 124.3E
17.2N 124.8E
16.7N 124.8E
15. lN 124.2E
14.2N 124.9E

933
2460
245725 232256

26 24DB36
27 2411E19

931
941

55 36Ei 60
8B 266 6B

21 18 3
2S82
31E2

2s
152583

2636
27912e 242B30

29 242301
30 2508S6
31 2S1139
32 25211S
33 25234@
34 26B93E
35 261144
36 262E145
37 262342

6565
3765282S

2961
3001
3047
3086

45 ma 30
65 226 48

C 1RCULf?R 25
9B8
992

10B5

1S62
6963
6B65
6458
7B55

25 13B 120
SB 31B 180

87B 39 338
B7B 44 31EI

8S0~ 018 64228 88 5 5
7BBFE 3E89 15 13B 98 BIB 3B 26EI 185 lB 9

15aEiFT 1006 55 310 B5 B5B 42 E12EI 115 lB 13

RllDRR F 1xES

RFIDRR s ITS
POSITION W?U NO.

14. BN 124.3E 98447

FIX TIPE FIX
NO. (z) POSITION

EYE RfiDOB-CODE
R13DRR 9CCRY Sfi~E DIRtl (ISW$IRTDDFF COf’lIISNTS

* 1 190BEiB 13.5N 127.6E L13ND S//& 42713
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*2
*3
*4
*5
*6
*7

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

N 26
27
28
29
30
31
32
33
34
35
36

%
39
4B
41
42
43
44

190130
190200
190330
190400
190600
190700
190600
191000
191100
191200
191300
2011a0
201280
2B i3e0
201400
2alsE0
2iea00
210180
21EMBe
2108E10
Zllmm
2114B0
2115B6
212200
212300
220100
220200
22B300
22E150Ll
220600
221000
221100
221200
250?00
250600
25 15BB
251600
251600
251980
252 lEB
252200
252300
270600

13.6N 127. lE
13.7N 126.6E
13. BN 126.6E
13. EN 126.6E
13.6N 126.5E
13.6N 126.5E
12.7N 127.3E
12.6N 127. OE
12.3N 126.9E
12.3N 126.9E
12.3N 126.9E
12.6N 126.9E
12.6N 126.6E
12.6N 126.6E
12.6N 126.7E
12.6N 126.7E
13.5N 126.2E
13.6N 126. lE
13.6N 125.9E
14.3N 125.7E
14.4N 125.5E
14.2N 125.5E
14.4N 125.6E
14.9N 125.6E
14.6N 124. eE
14.6N 125.7E
14. SN 125.6E
14.9N 125.7E
15.lN 125.8E
15.3N 126. EIE
15.4N 126.lE
15.5ti 126.2E
15.5N 126.3E
lB.lN 124.3E
16. lN 124.3E
16.4N i24. eE
lE.4N 123.9E
16.4N 123. EE
16.4N 123.7E
16.5N 123.4S
16.5N 123.lE
16.6N 123. FIE
13.4N 124.7E

LQND
LRND
LflND
LaND
LRND
LRND
LCiND
L9ND
LRND
LRND
LRND
LOND
LRND
LRND
LRND
LSND
LAND
LnND
LRND
LRND
LAND
LIIND
L6ND
LRND
L9ND
LRND
LIIND
LIIND
LFJND
LFIND
LIIND
L13ND
L9ND
L9ND
L$lND
LQND
LI?ND
LfIND
LflND
LflND
LIIND
L$IND
LRND

5///2 42923
5/.’/2 43226
5///2 42711
Szfi 4ElB0e
S//A? 42220
5///2 4B0eB
5///3 4BBBB
5///2 42205
5///2 51916
5///2 5BaE18
5//4 52704
2B5f33 529//
2L1513 53206
20243 52404
1B413 52586
1D323 4EE0B
///// 534B5
1B413 527B6
18513 52785
lBe93 527R3
1B613 527@S
18713 515B6
16713 5E1210
10713 4BBBe
4//// /////

16713 512E19
10743 52784
18713 5E15E17
10713 535E15
18613 5B911
5B4B5 /0’///
2/6 12 536BS

2/612 5B4B6
///2/ 4////
//i2/ 4////
5//// 53EB1

5//// 53B01
5//// 527B3

5//// 52905
216B2 52717
21612 52717
25552 53315
2//// 52205

14. BN 124.3E
14. BN 124.3E
14. EIN 124.3E
14. BN 124.3E
14. @N 124.3E
14. EIN 124.3E
14. SIN 124.3E
14. BN 124.3E
14. EIN 124.3E
14. BN 124.3E
14. ON 124.3E
14. BN 124.3E
14. EIN 124.3E
14. ON 124.3E

EYE CIR 5EI PCT OPEN NE 14. ON 124.3E
EYE C IR 58 PCT OPEN NE 14.8N 124.3E

14. Bti 124.3E
14. BN 124.3E

EYE CIR 40 PCT OPEN NNE 14.21N 124.3E
14. EiN 124.3E
14.eN 124.3E

EYE CIR 4B PCT OPEN NNE 14.BN 124.3E
EYE CIR 40 PCT OPEN NNE 14. ON 124.3E

14.8N 124.3E
18.3N 121.6E
14. ON 124.3E
14. EIN 124.3E
14. BN 124.3E
14. ON 124.3E
14. EiN 124.3E
14. EIN 124.3E
14.6N 124.3E
14. CIN 124.3E
lB.3N 121.6E
16.3N 121.6E
lB.3N 121.6E
lB.3N 121.6E
16.3N 121.6E
lE.3N 121.6E
16.3N 121.6E
18.3N 121.6E
16.3N 121.6E
14.21N124.3E

98447
98447
96447
98447
96447
9s447
96447
96447
96447
98447
98447
98447
96447
96447
9s447
96447
96447
96447
90447
98447
98447
98447
98447
96447
98321
98447
96447
98447
90447
98447
96447
98447
96447
96231
98231
90231
98231
96231
9e231
96231
9S231
98231
98447

NOTICE - TNE ffiTER ISKS (*) IND ICW’E F IXS6 UNREPRESENTRTIVE FIND NOT USED FOR BEST ?WICK PURPOSES.
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BEST lWRCK L31RNING 24 HOUR FORECRST 42 HOUR FORECI)ST ?2 HOUR FORECRST

m/D13/WR
i 1 I?eez
1117062
1117122
1117182
1ileaez
11lee62
illelzz
lllBIBZ
1 119aez
1119062
1119122
ll19iez
1120002
112e86Z
112e12z
1120162

POSIT wIND POSIT
10.5 ha. B 15 e.0 8.0
ie. e 111. a 15 e.e Ei. a

9.B 111. B 1S 0.0 0.0
9.6 111.1 1S 0.0 0.0
9.5 111.1 20 e.a e.a
9.0 111.6 28 0.0 6.8
B.6 112.8 2e Ei. tl B.EI
B.6 112.6 25 B.0 8.0
a.9 113.1 4B 0.0 0.0
e.? 112.7 4S S.7 112. B
B.1 112.6 58 S.3 112.6
7.5 112.4 55 B.8 111.3
7.4 111. S 66 7.5 111.7
7.3 111.6 65 6.1 111.2
7.3 111.4 7a 7.3 111. s
7.4 111.3 65 ?.5 111. sI

121002 7.6 111.6
121062 7.6 111.S
121122 7.5 llz.a
121192 7.6 112.3
122B0Z 7.? 112.7
122062 7.e 113.0
122122 7.9 113.4
122182 e.2 114.1
1230eZ e.6 114.E

6E! 7.6
60 7.7
5s 7.5
5B 7.5
45 7.0
4 7.e
3!5 7.e
35 9.1
35 e.4

EIWORS ERRORS
WIND DST WIND POSIT lJtND DST WIND POS 1T

B. -0. B. EI. B 8.B E. -B. 8. 21.EI tl.SI
B. -B. B. 8.0 8.0
0. -B. B. B.EI e.EI
e. -B. 0. 0.6 0.i3
B. -B. e. tl.e O.B
e. -B. 6. 0.0 B-B
8. -0. B. B.EI B.B
El. -B. B. 8.0 B.0
0. -B. 0. B.0 B.EY

45. 6. a. 9.6 111.7
60. 12. le. 8.6 110.9
6B. 102. 5. 9.9 189.4
6B. S. B. 7.9 118. B
65. 54. B. B.9 110.2
75. 6. 5. 7.5 llB.3
75. 19. le. S.3 109.2

11.5 75.
11,6 70.
12.0 60.
11.5 68.
12.7 .56.
12. e 45.
13,4 4B.
13.9 4B.
14.9 35.

B.
e.
0.
e.
e.
e.
B.
0.

50.
65.
65.
55.

-B .
-0.
-8.
-B .
-6.
-0.
-B .

1::
03.

1ss.
97.

B. EI. EI B.O
B. EI. B B.@
B, B.B B.EI
B. 0.0 6.B
B. 0.0 0.0
B. B.B B.0
e. 0.8 EI. CJ
B. EI. B B.0

-15. 10.3 118.3
-5, 9.2 189.5

B. 18.6 laB. SI
-s . 9.5 1B7.7

65. 123. 5. 9.S l@B.2
e5. 101. 30. 8.7 leB.7
W. 1S9. 3B. 9.4 1B7.6

6. 1S. B.@ llB.9 68. lBB.
13. 10. 7.5 111.2 58. 1B9.

El. 5. 7.3 111. B 521. 147.
42. le. S.B 1B9.4 50. 279.

5. 7.7 111.4 46. 2B9.
1:: 5. 7.7 112. B 35. 226.

6. 5. 8.9 113.9 35. 16EI.
13. 5. 9.0 112.6 35. 2B6.
13. 0. 13.0 121.6 25. 2B6.

ERRORS
IJIND DST IJIND msIT

B. -B. 0. B.B 0.13
B. -8. B. B.B 0.B
B. -B. O. @.B B.E
B. -El. B. B.B B.B
B. -0. 0. 0.8 B.0
B. -0. 0. !3. B 0.0
B. -0. 0. EI.B 0.0
0. -0. B. B.8 6.B
B. -0. B. @.B B.B

45. IB5. -15. 12. B lBB. B
60. lBB. 5. l’d.0 107.2
5B. 312. B. 11.4 le6.5
5B. 316. 5. 11. B 1B5.6
65. 3B9 . 25. la.3 IB4. B
SB . 2B3 . 45. l@.9 1B7.1
70. 392. 35. 16.7 1B6. B

15. 9.B l@9.2 5B. 333. 15. 18.2 106.5
IB. S.5 IB9. B 42. 396. lB. 9.5 la6.3
15. B.6 ltlE.7 4B, 469, 10. 9.3 1B6.2
15. B.5 1B7.5 4B. 59B. 15. 9.2 1B4.2
5. 7.S lIB.7 35. 499. 10. 0.6 0.B
5. 7.7 111. B 3B. 575. 5. O.B B.B
5. 9.B 111.9 3B. 583. 18. 6.B B.tl

lB . 9.1 lle.7 3B. 717. IB. @.EI B.8
B. 0.0 B.@ B. -B. B. 0.0 B.Ei

ERRORS
WIND DST LUND

0. -B. 8.
B. -B. B.
B. -B. 0.
Cl. -B. 0.
B. -0. 0.
El. -e. E!.
0. -B. B.
B. -B. B.
0. -B. 0.

25. 3RB. -15.
55. 38B. 2B.
3B. 429. -5.
45. S63. lB.
55. 653. 25.
65. 567. 35.
3EI. 676. S.
50. ?2B.
3B. 816.
3B . 9B5 .
3e. lae9.

B. -B.
B. -B.
B. -B .
B. -Ei.
B. -8.

2s.
5.
10,
lB.
a.
0.
B,
e.
B.

123062 S.6 11S.7 3B 9.2 115.4 35. 4B.
123122

5. 11.4 117.5 35. 147. lB. 8.B B.@ B. -0. B. 0.0 8.6 0. -e. 8.
B.B 116.6 3B B.B 116.6 3S. B. S. 11.6 IIB. B 3EY. 195. lB. EI.B 8.a E. -9. 8. @.B 8.B B. -B. E.

11231eZ 9.6 117.4 25 9.4 17.3 35. 13. lB. 13.2 117.6 3B. 2B5. lB. B.B B.@ B. -EI. B. B.B B.B e. -B. $i.
1124B8Z lEI.4118.7 25 !9.3 11S.3 3B. 24. 5. B.0 9.B 8. -B. B. B.B B.@ E. -B. B. e.El B.O fl. -5. E!.
1124B6Z 11.3 12B. B 25 11.4 119.2 3E. 47. 5. B.B EI. B B. -B. 8. 0.B B.O B. -t?. B. 0.B B.B B. -B. S!.
1124122 12.0 121.3 2B 12.3 121.2 25. 19. 5. B.@ 8.0 8. -B. B. e.R 0.0 0. -0. 0. Ei.B B.21 B. -0. B.
1124162 12.4 122.4 20 12.5 122.5 2B. B. E!. B.8 0.8 B. -B. B. e.Ei B.B B. -fl. B. 0.0 B.B 8. -B. B.

ftLL FORECflSTS TYPHOONS LMILE OVER 35 KTS
LK?NG 24-HR 46-HR 72-HR IARNG 24-HR 4B-HR 72-HR

I+VG FORECflST POSIT ERROR 21. 173. 46s. 660. 2B. 142.
IWG R lGHT fiNGLE ERROR 11. 66. 1B4.

2B9. 457.
361. 9. BE. 2B7 . 3s0 .

WC INTENSITY ~GN ITUDE ERROR 5. 11. 14. 1s. 6. 13. 18. 13.
W% INTSNSITYBIRS
NUmER OF FORECASTS

12. 11.
~. 1:. 15 11

6. B. 14. 3.
16 12 B 4

D IS7RNCE TP.9%LED BY moP Ic13L cYtLoNE IS 1123. Ntl

IWER9GE SPEED OF TROP ICFILCYCLONE 1S 6. KNOm

TYPHOON PERCY
FIX POSITIONS FOR CYCLONE NO. 21

SllTSLLITE FIXES

FIX TIPBE FIX
NO. (z) POSITION RCCRY D’WIR13K CODE

1
2
3
4
5
6
7

*8

9
* lB

11
* 12
* 13

14
* 15

16
17

* 18

le12BB
1S1600
1S2 lBB
162336
162336
1903BB
190600
19B900
191104
191200
191216
1916B0
i91SB0
191939
192100
1922B3
2wB0B
2B0056

B.6N 112. t!E
B.7N 112.9E
E.EN 113. lE
E.7N 113.3E
9.9N 113.lE
B.8N 112. EE
8.7N !12.4S
8.7N 111.6E
S.BN 112.6E
9.RN 111.4S
8.3N 112.2E
S.9N ill. OE
9.3N 111.’3E
7.5N 111.6E
E.9N 111.6E
7.4N 111.2E
7.5N 111.4S
8.3N 111.8E

PCN 6
PCH 6 T1. B/l. O
PCN 6
PCN 5 T2.5a.5
PCN 5 13. B/3. B
PCN 6
PCN 6
PCN 6
PCN 3 T3. Bfi. B /SEi.0/12HRS
PCN 6
PCN 5
PCN 6 13, B=.B
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 3 T4.0/4 . B-fD 1.B~2NRS

COITENTS

ULCC FIX
INIT OBS

INIT OBS
INIT OBS

ULCC FIX
INIT OBS

SITE

mm
PGTW
PGTU
PGTw
RPt3(
PGTIJ
PGTW
PGTW
RPPK
PGTIJ
RODN
PGTL!
PGTiJI
RP1’1(
PGTIJ
PGTW
PGTLI
RPFl(
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19
20
21
22
23

* 24

25
26
27
2s
29
30
31
32
33
34
35
36
37

* 3s
* 39

40
41
42
43
44
45
46
4?
42
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
6S
69
70
71
72
73
74

FIX
NO.

1
2
3
4
5
6
7
e
9

10
11
12
13

200300
200600
200824
20L19B0
201043
201154
201154
2012efl
201600
201900
202100
202323
210BBSI
2103B0
21B6B8
210811
21B9BB
211132
211200
2116B8
211900
212302
212302
220000
220012
22a012
220300
220600
220759
220980
221200
221660
221s00
222100
222241
222350
22235ti
230000
23eeae
23b30B
23B6EB
230746
230746
23E19BE
231121
231200
231600
23 iSEIO
232100
232320
23232B
240300
240600
241108
241 lBEt
2416E10

TIMZ
(z)

191E142
192136
192331
200985
201135
202841
202344
210950
211142
212239
220645
221126
230241

7.4N 111.4s
7.7N 111.2E
7.3N 111.2E
7.7N 111. OE
7.lN 11B,7E
7.3N llB.4E
7.2N 111.2E
7.5N 111.3E
B.aN !I1. lE
S.3N 111. BE
7.5N IIB.9E
7.4N lli.lE
7.5N 111.7E
7.7N lIE.8E
7.7N 111.7E
7.2N 112.lE
7.9N 111.8E
7.3N 111.2E
7.6N 111.6E
7.6N 111. lE
E.ON 118.6E
7.BN 112.7E
7.8N 112.7E
7.7N 112.7E
7.7N 112.9E
7.7N 112.7E
7.8N 112.8E
7.SN 112.9E
7.5N 113.lE
7.8N 113. lE
7.9N 113.4S
7.7N 113.9E
S.2N 113.SE
S.5N 113.5E
e.3N 114.9E
B.7N 115. OE
8.5N 114.8E
9.5N 115.2E
S.3N 114.7E
8.9N 11!5.lE
9.6N 115.6E
9.EIN 115.9E
a.6N 116.7E
S.BN 116. IE
S.4N 116.4S
S.BN 116.6E
8.9N i16.9E
9.4N 117.4s
9.6N 117.5E

10.6N lIS.6E
8.2N 117.5E

10.6N 119.3E
11. EIN i19.6E
10.9N i21.lE
lE.7N 121.lE
11. EIN 121.3E

FIX
POSITION

B.2N 112.6E
7.3N 112.3E
7.4N 112. BE
7.2N 111.5E
7.2N 111.5E
7.4N 111.3E
7.6N 111.6E
7.5N 112. BE
7.7N 111.9E
7.7N 112.7E
7.9N 113.lE
7.EN 113.3E
8.SN 114.8E

PCN 4
PCN 4
PCN 3
PCN 6
PCN 5
PCN 3
PCN S
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCti 6
PCN 3
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 3
PCN 3
PCN 4
PCN 3
PCN 3
PCN 4
PCN 4
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 3
PCN 3
PCN 3
PCN 4
PCN 6
PCN 6
PCN 4
PCN 3
PCN 3
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6

FLT
LVL

780rB
700rE
70Elr8
700m
7e0m
7eem
7Eiem
?Bem
7Bem
7mm

1500FT
7eera

15ElBFT

T4. E/4. O-m 1. R/Z4HRS

14. 5/4. 5-/D 1. 5/24HRS

T4. @/4.@ /SE. E/23HRS

13. e/4. e /Lll. en7HRs
13. Ev4. B-AI1. W24HRS

T2.5f3.5-fu2. Ei/24HRS

T2.5/3.5 AJ1.5=4HRS
T2.5n.5 AI1.5a4HRS

T2. W2. B

Em LLCC

ULCC FIX

INIT DBS

T2. W3. B AJ1.W21HRS
EW LLCC

EW’ LLCC
EW LLCC

T1.5/2.5 /LI1.21/24HRS

ULCC B.5N 112. lE
T2. W2.5’WW.S24HRS
T1.0/2.B /W1.Ev24NRS

T2.0/2.8 /SB.0/21HRS

EXP LLCC

Em LLCC

E)@ LLCC
TO.5/l .S /LU.e/24HRS

T1.EM2.6 AU.EV24NRS
T1.9~. B AJ1.SM24HRS

ULCC FIX
ULCC FIX

fitRCRAFT F 1%SS

7e9m OBS ~X-SFC-LNl) mX-FLT-LWL-lLND fiCCRY
HGT MSLP MZL/BRG/RNG D lR4EL/SRG4?NG NilV/tET

2976
2956
2s34
2e43
2a57
2B76
2959
2970
2968
2993
3055
3074

966
985
9B i

971

905
9B6
986
991
997

1002
1004

6EI 15LI 39

65 la 12
55 27B 5

Se Isa 33
6B 248 la

15 180 12El
30 25B 6B

35 E16fI 4EI

6s0
140
220
120
250
160
19EI
050
270
230
34s
260
1BO

49 34D
51 B4EI
54 148
79 030
76 160
6B 860
63 120
50 320
49 210
47 130
= 260
40 150
27 860

22 18 5
30 15 5
3e 15 3
30 15 5
35 15 2
IB IB 3
68 22 3
68 12 3
3B 12 3
3e le 12
3966
3863
9E165

EYE
SHFIPE

PGTw
PGTIJ
RPm
PGTW
RODN
RODN
RPPK
PGTW
PGTW
PGTw
PGTW
RP~
PGTW
PGTL!
PGTIJ
RPrK
PGTIJ
RPII(
PGTw
PGTW
PGTIJ
PGTW
RPIU
PGTW
RODN
RPtU
PGTw
PGTW
R~
PGT7J
PGTW
PGTLJ
PGTLJ
PGTw
RPIU
RODN
RPP2(
PGTW
PGTw
PGTW
PGTIJ
RODN
RPII(
PGTIJI
RPll(
PGTw
PGTw
PGTW
PGTIJ
PGTIJ
RPPU
PGTIJ
PGTw
RODN
RPIU
PGTU

EYE OR I EN- EYE TE~ (C)
D lilVTfiTION OUT/ IN/ DP/?3ST

CIRCUL12R 4S +14 +16 + 6

ELLIPTICAL 15 16 10B +13 +m +18
C lRCULfiR 2B +2El +lB + 9
ELLIPTICRL 20 15 116 +17 +1s +lB
ELLIPTICAL 15 7 32R +14 +16 +18

+15 +17 +11
+13 +15 + 9
+11 +15 +9
+16 +15 + 9

+2R +2e
+13 +le

+24 +25 +19

t13N
NO.

;
2
3
3
4
4
5
5
6
7
7
a

NOTICE - THE ASTSR ISKS (*) lND ICRTE F I)ES UNREPRESENTATIVE $ViD NOT USED FOR BEST TIMCK PURPOSES.
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~/DWllR
1121062
1121122
11211s2
1122elez
1122062
1122122
11221ez
1123EMZ
1123B6Z
1123122
1123182
i124002
1124062
1124122
11241BZ
1125002
1125062
1125122
11251BZ
1126S10Z
1126662
1126122
11261EZ
1127EEIZ
1127062
1127122
11271S2
112BB6Z
112e06z
l;2e12z
ii2elez
i129EiOZ
i129E16Z
1129122
1129182
113EBEIZ
113EIE16Z
1138122

Ezzl
BEST TRRCK IJMNING 24 HOUR FORECfMT 4S HOUR FORECRST 72 HouR FORECfiST

POSIT
7.5 145.3
7.e 144.6
eta 143.8
e. I 142.9
e.2 142.2
B.3 141.6
e.6 141.0
9.e 140.3
9.3 i4D.4
9.1 140.9
B.6 140.5
a.4 139.9
0.4 139.4
e.4 13e.e
e.s 13B.3
e.6 137.9
8.9 137.5

10.1 135.0
tl.e 133.1
12.7 132.3
13.7 132.0
14.5 131.4
1S. 1 130.2
15.6 129.6
16.0 129.2
16.5 129.0
17a 12e.e
17.4 12e.6
17. e i2e.4
le.3 i2e. e
lB.3 127.4
18.3 126.7
lB.5 126.4
lB.6 126.1
le.7 i25. e
1S.5 125.6
lee 125.5
17.6 125.4

WIND POSIT
25 0.0 e.e
25 B.B 0.0
25 0.8 0.0
25 8.SI 6.5
25 B.B 0.0
25 e.EI 0.0
25 0.0 E1.e
30 9.2 140.2
30 9.4 148.6
30 9.2 140.9
39 e.9 148. e
2a e.4 139.9
2e 0.0 0.0
28 B.B B.B
25 0.8 0.8
20 0.0 0.0
28 8.0 B.EI
2EI 8.0 B.SI
2e a.e E1.El
2a 0.0 B.@
28 e.0 E1.a
20 0.0 0.0
28 8.0 EI. EI
25 a.0 EI.0
25 8.0 0.0
25 B.@ 8.0
3e E1.e B.e
55 17.3 i2e.7
6B 17.7 12B.4
6EI le.2 12e. i
66 18.3 127.6
5EI IB.1 126.7
45 lB.2 126.5
45 lB.2 126.4
40 17. S 126.1
35 lB.5 125.5
30 18.1 125.6
20 17.6 125.2

ERRORS
IAIIND DST IAUND POSIT

0. -e. a. ei. e 0.0
0. -8,
0. -e.
0. -B.
0. -9.
0. -0.
0. -0.

30, 13.
30. 13.
36. 6.
30. 25.
2B. 6.

B. -0.
8. -a.
B. -0.
a. -e.
8. -a.
e. -e.
0. -0.
El. -0.
0. -0.
0. -0.
El. -0.
B. -B.
e. -B.
B. -a.

-0.
5:: 8.
60. 6.
6EI. 8.
6E. 11.
5e. 12.
45. 19.
45. 29.
40. 57.
35. 6.
30. e.
20. 11.

e. 6.0 e.e
0. e.e 0.0
0. 0.6 e.e
e. e.e e.e
B. 0.0 0.0
0. E1.e e.e
B. 11.4 136.7
8. l@.9 136.6
D. Ia. e 139.7
El. 10.4 139.5
0. E1.El Et. Ei
B. 0.8 0.0
0. 0.0 e.%
B. 0.0 0.0
e. e.e E1.a
0. 0.8 B.a
e. E.e O.e
B. 0.8 0.0
8. E.B 0.0
0. 0.0 0.8
8. B.B 8.0
E. B.a E.e
B. 6.0 e.e
cl. B.B B.e
0. 0.0 0.0
e. B.e a.e
8. lB.9 127.3
6. 19.1 126. S
B, 19.4 126.2
9. 19.1 12S.6
E. 16.3 125.1
B. 17.9 125.3
0. 17.7 125.5
B. a.e e.o
0. 0.0 0.0
8. B.B 0.0
e. e.e B.a

WIND
8.
0.
0.
0.
0.
8.
0.

45.
45.
45.
58.

8.
a.
0.
a.
0.
0.
0.
0.
0.
0.
8.
B.
0.
0.
0.
0.

55.
55.
65.
60.
4a.
40.
30.

0.
e.
0.
0.

ERRORS ERRORS ERRORS
DST LUND POSIT WIND DST WIND POSIT WIND DST WIND

‘0. B. 8.8 B.B 0. -B. !3. 0.0 B.B B. -0. 0.
0.-0.

-0.
-a .
-a .
-a .
-a .

257.
215.
110.
134.
-e.
-B.
-0,
-B.
-0.
-0.
-0,
-e.
-0.
-8.
-8.
-8.
-El.
-B.
-8.
-0.
50.
43.
4s.
27.
135.
13.
e.
-a.
-8.
-0.
-a.

e. E.8 a.e
El, B.a EI.E
B. 0.0 0,0
e.. 0.0 e,e
5. ace e.e

2:: 1::: 13!::
25. 14.1 135.1
25. 13.8 13S.2
25. 13.4 13S.1

B. 0.0 EI. B
e. 0.0 0.0
0. e.a O.a
0. 0.0 0.0
e. E1.e e.a
0. 0.0 0.0
a. 0.8 0.0
a. e.a 0.8
0. a.e 0.B
e. fl. e a.e
0. 0.8 E1.e
0. a.e EI. B
0. 0.0 0.0
B. 0.0 8.0
0. 0.0 0.0
0. 0.0 0.0
5. 19.8 125.5
18. 2E.R 124.S
2B. 28.2 123.9
2e. e.e e.e
5. 8.0 0.0

le. e.e 0.8
18. e.e a.e
0. 0.0 0.0
0. 8.0 8.0
0. 0.0 0.0
e. e.e e.e

0. -B.
0. -B.
e. -e.
0, -0.
e. -a.
9. -a.
65. 433.
65. 342.
6EI.256.
68. 3es.
0. -El.
0. -B.
0. -8.
El. -8.
e. -a.
e. -e.
a. -e.
0. -El.
0. -e.
El. -e.
8. -B.
e. -B.
0. -B.
a. -e.
a. -e.

5:: ;::
50. 126.
6B. 17e.
0. -El.
0. -B.
0. -B.
0. -e.
0. -0.
a. -e.
0. -B.
0. -B.

0. e.B e.a
8. 0.0 e,a
0. 0.0 0.0
e. e.a E1.a
e. 8.0 0.8
0. 0.0 0.0
45. 19.2 134.2
45. lB.7 136.B
40, 16.e 137.4
4. 17.6 137.3
e. e.e e.e
0. 0.0 0.0
B. 0.B Ei. B
B. E1.B E1.B
B. 0.6 0.B
B. 0.8 O.B
B. SI. B @.B
0. B.B 0.0
8. o.e e.e
B. B.B 0.0
0. B.B 0.0
B. 0.B B.8
0. 0.B B.B
El. B.B E?.B
B. B.B B.B
0. B.B B.B

15. 0.0 B.EI
2B. e.e a.e
461. EI.9 B.B

B. B.B 0.B
B. B.B E.B
B. B.B !3.0
B. B.B B.B
B. B.EI 0.9
B. B.B B.B
B. B.B B.B
B. 0.B 6.B

f?LL FORECFISTS TYPHOONS U+ILE OfER 35 KTS
IARNG 24-HR 4S-HR 72-HR LRNG 24-HR 4S-HR 72-HR

fWG FORECAST POSIT ERROR 15. 94, 246. 394. B. 0. 8. B.

RVG RIGHT RNGLE ERROR 8. 56. 162. 353. e. e. 8. B.
FwG INTENs Ill’ wIGN ITUDE ERROR 0. 16. 35. 44. 0. 0. B. 0.
IJVG 1NTENSIT% BIRS El. 16. 35. 44. e. B. B. B.

NU~ER OF FOREC%TS 16 11 7 4 B B B B

D ISTRHCE TMVELED BY TROPICAL CYCLONE IS 1615. NM

!WIZRRGE SPEED OF TROP IC+TL CYCLONE IS 7. KNOTS

TROPICklL STORM RUTH
FIX POSITIONS FOR CYCLONE NO. 22

SRTELL ITS FIXES

FIx TIflE FIX
NO. (z) POS1TION QCCRY DWRRK CODE

1
2
3
4

*s
6
7
e
9

!B
11
12
13

1903B0
190900
191200
191600
191BBB
192021
2000B0
20B5BB
200902
20120B
201600
201745
21Be0B

4.5N 146.2E
2.9N 14S.6E
5.2N 146.7E
2.7N 146.7E
3.2N 142. BE
4.ON 147.7E
5.9N 146. BE
7.1 N 145.3E
4.6N 147.lE
4.5N 147.9E
5.lN 146.2E
7.lN 146. lE
7.4U 14S.9E

PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCH 6
PCN 6 TB.5/m.5
PCN 6
PCN 6
PCN 6 T1. B/l. E
PCN 6
PCH 6

COttENTS

ULCC FIX
ULCC FIX
INIT OBS

SITE

PGTw
PGTIJ
PGTiJ
PGTW
PGTW
PGTIAI
PGTW
PGTLJ
PGTW
PGTW
PGTW
PGTW
PGTW

-B .
:: -e.
B. -B.
B. -0.
0. -B.
B. -0.

55, 405.
65. 378.
65. 359.
70. 435.

e. -e.
0. -0.
0. -B.
e. -e.
0. -e.
L+. -B.
0. -0.
0. -B.
B. -B.
e. -B.
B. -B.
0. -B.
B. -B.
0. -B.
B. -B.
B. -B.
0. -B.
B. -B.
B. -0.
e. -B.
0. -B.
0. -B.
e. -e.
El. -0.
B. -B.
e. -e.
0. -0.

e.
e.
B.
e.
B.

35.
45.
45.
5B .

B.
B.
B.
8.
a.
0.
a.
B.
0.
0.
a.
0.
a.
0.
e.
8.
0.
B.
0.
0.
0.
El.
0.
0.
B.
e.
0.
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m .5/E .5 /sE1.Eln6HRs14
* 15
* 16
* 17
* 18
* 19
* 20
* 21
* 22

* 23
* 24
* 25
* 26

2?
2s
29
m

* 31
32
33
34

* 35

* 36
37
3s
39
48

* 41
42
43
44

2
47
43
49
50
51
52
53
54

%
57
58
59
60
61
62
63
64
65
66
67
68
69

E
72
73
74
7!5
76

FIx
NO.

1
2
3

*4
5
6
7
B
9

lB
11
12
13

* 14
15
16
17

210447
210841
218951
211732

E.BN 145.4S
9.6N 145. lE
9.8N 144. SE

IEI. lN 144. IE
18.lN 143.9E
lB.2N 143.3E
IR.7N 142.9E
11.2N 142.6E
11.3N 140. BE
11. BN 140. SE
la.9N 141. lE
lEI.9N 140.9E
10.7N 140.5E
9.EN 14B.SE
9.5N 140.lE
9.5N 139.6E
9.BN 140.9E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN S
PCN 6
PCN 5
PCN 4
PCN 4
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 4
PCN 6
PCN 5
PCN 4
PCN 4
PCN 4
PCN 3
PCN 6
PCN 4
PCN 4
PCN 6
PCN 5
PCN 5
PCN 4
PCN I
PCH 6
PCN 6
PCN 3
PCN. 3
PCN 3
PCN 3
PCN 5

PGTLI
PGTw
PGTW
PGTw
PGTW
PGTW
PGTw
PGTLI
PGTW
PGTJ
PGTW
PGIW
PGTW
PGTIJ
PGTU
PGTw
PGTW
PGTW
PGTW
PGTw
PGTIJ
PGTw
PGTW
PGTw
PGTw
PGTW
PGTw
PGTW
PGTw
PGTw
PGTW
PGTW
PGTIJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTkl
PGTW
PGTW
PGTw
PGTw
PGTW
PGTW
PGTW
PGTW
RPPK
PGTW
PGTW
PGTW
PGTW
PGTW
RODN
PGTw
m-ml
PGTW
PGTW
PGTW
RPM(
PGN
PGTLI

T1.5/l. S /DEi.5/26HRS

T1.5/l.5 /D1. w23HRs

T1. O/l.5 /1.,B.5/24HRS

T2.5z2.5 mi.Ew24HRS

T1.B/2.SI/W1.5/21HRS

T1.5/l.5

211800
212231
220elEm

LILCC FIX
ULCC FIX
LILCC FIX
ULCC FIX
PI-CC FIX

2203BB
220600
2212E10
221600
221900
222100
230000
230300
238605
231206
232147
24008
249300
241637
242306
250600
250900
2512EIB
25i6B0
251S25
260600
261200
261608
261e0e
27m0e
270300
270600
27B9B0
270956
271200
271600
271800
272055
280000
200300
2S0600
2S0644
2S0900
200935
28184D
261 E!4D
2612ea
26160%
2EleBa
2s2100
282320
2B232Ei

EW LLCC
EW LLCC
E)@ LLCC
INIT OBS

9.lN 139.4S
8.5N 139. BE
8.5N 139.5E
7.8N 13B. eE
B.lN i36. BE
f3.7N 136.2E
9.2N 135. BE
9.9N 135.5E

11.7N 134.5E
12.3N 132.2E
11. BN 132.4S
14.5N 132.2E
14.5N 13B.5E
15.9N 129.9E
15.5N 129.5E
15.8N 129. BE
15.7N 129.2E
15.6H 12e. SE
16.lN 129.4S
16.6N 129.3E
17. lN 12B.8E
17.3N 12B.7E
17.5N 12B.6E
17.5N 123.4S
17.6N 12B.6E
17.9N 12E,5E
17.9N 12B.7E
18. LiN 12B.2E
IB. lN 128.3E
18.3N 129.4S
lB.3N 12B.2E
lB.2N 12E.2E
le.3N 127.7E
le.3N 127.5E
16.3N 127.2E
18. IN 126.9E
17.9N 126.9E
le.3N 126.3E
113.6N126.4S
lS. BN 126.2E
18.3N 125.7E
18.2N 125.6E
lS.2N 125.6E
lS.3N 125.7E
17. SN i25.7E
17. SN 125. EIE

ULCC FIX
T2.W2.0 ~0.5ZMHRS

ULCC FIX
ULCC FIX
INIT OBS ULCC FIX
ULCC FIX

T1.5/l.5

ULCC FIX

T3.5K3 .5 /D2 . Bn7HRs

n.sa.s INIT 0SS

INIT OBST2. W2.5
T3. SW3.5 41E1.5/24NRS

T2.Ev3 .9-/lJJl .5/24HRS

T2. EIA?. Ei

T1 .5/2 .S-/lJl .5/27HRS

29E130B
290632
290900
29mle
2921S5
292258
292258
300620
38i13B

INIT OBS E)@ LLCC

E% LLCC

RIRCRRFT F 1%S

TlrE
(z)

FIX
msITIoN

FLT 78Em 03S mX-SFC-LtiD t31X-FLT-L%L-lND IICCRY
LVL HGT mLP VSL/BRG/RNG D IR/VEL/SRG/l?NG NfW//TET

EYE
SHRPE

EYE OR IEN- EYE TEPP (C)
D IfW1/T9T10N OUT/ IN/ DP/SST

ffiN
NO.

222345
230624
23eee7
232030

9.2N 14EI.2E
9.3N 14D.7E
9.2N 140.7E
e.5N i3e. eE

158BFT 1004 3EI 22EI 3EI 12B 20 BSEi 66 e 10
15BBFT 1000 38 2B0 60 @90 32 e3Ei 135 7 S
15BLlFT 1001 20 lSe S0 116 30 32B 12B 9 e

7ear9 3133 15 2Ei0 30 126 20 BIB 96 25 25
1005 lEI 300 60 160 14 138 321 15 1S

+2B +26 +25
+25 +27 +26 321

+2? +25 33
+15 +13 +12
+29 +2S +25 2S

3
4

:
5
6
B
9

232335
250522
27234EI
2e0532
2eae 12
2e204i
2e231e
290531
290B02
292832
2923S9
300539
300753

e.4N 139.9E
e.9N 137.6E

17.3N 12S.6E
17.7N 12e.4s
17.9N 120.2E
lB.2N 126. SE
IS.2N 126. SE
16.4X 126.5E
lB.5N 126.3E
IB.2N 124.SE
IB.6N 125.6E
1S. lN 125.6E
17.6X 125.4S

152@FT
lSBSIFT
158eFT

?eem
70Elm
7mt’E
7elam
7aem
?aElm
7oem

lWKIFT
150BFT
7aElra

10B4 25240 45 230 17 240 45
997 69 E12Ei 26 026 44 27e 31 5 1

3e2e 993 5B 240 10 16ti 6704 4EI IB 2

+25 +24 +24 30

3030 994 60230 3@ 150 74 23EI 45 16 1
3G32

c lRcuLfiR 32
1404303823 63

3075 997 4539B la 146 43068 55 6 3
319B l@B2 45 24(3 m 12e 37 056 53 12 3
3130

ELLIPTICRL 28 10
4S 31B 9a 258 33 13B 60 12 2

3137 2a8 39 05B 12a 6 9

+14 +Ie +10 9
18

+16 + 7 10
+17 +16 + 6 11
+14 +15 + 6 11

12

343

3152 1066 45 270 25 em 37 2ee 35 5 7
3146 leB5 35 27@ 421 056 15 040 12@ 12 6
3945 mete 5 130 30 110 9 21EI 90 12 6

+26 +25 31 12
+2e +2s 30 13

+14 +14 + 6 13

HOTICS - THE aemmce w) IND ICQTE FMZS UNRSPRESENTRTIW FIND NOT USED FOR BEST TRRCK PURPOSES.
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tkVDiVHR
1202 Iez
1203802
12030S2
12E13 122
1283192
12e4B0z
12EMB6Z
12E1412Z
1204182
12esmz

EEziEEl
BEST TR9CK IJRRNING 24 HOUR FORECfiST 4B HOUR FORECllST 72 HOUR FOREC~ST

ERRORS
-.

ERRORS
-.

Pos IT
ERRORS

WIND POSIT WIND DST WIND POSIT WIND DST WIND
ERRORS

POSIT LIIND DST WIND POSIT LJIND DST WIND
16.2 132.2 38 16.5 132.1 30. 19. B. 16.9 129.5 58. 179.
16.1 131.7 48 16.2 131.4 45. le.

E. 17. @ 127. B 65. 362. 36. a.~ E.B 0. -8. 9.
5. 16.B 129.4 55. 223. lB. 16.B 127.7 65. 325. 35. B.B L+.E B. -B. B.

17.3 131.4 45 16.3
18. B 131.9 55 16.6
18.0 132.4 5EI 16.9
17. S 132. S 45 18.0
17.1 133. e 4a 17.1
16.5 133.2 35 16.5
16.0 133.2 35 16.1
15.5 !33.3 30 15.6

IWG FORECfiST POSIT ERROR
RVG RIGHT FINGLE ERROR

131.2 45.
132.0 4D.
132.4 48.
132.9 55.
132.6 55.
132.9 58.
132.6 45.
133.3 30.

61. 0. 16.2 129.5
B4. -15. 15.7 131.1
66. -M. 16.1 132.2
13. 18. 17.1 133.2
11. 15. B.@ a.e
17. 15. E1.a E1.e
35. la. El.@ B.a
6. B. 0.8 O.E

RLL FORECfH5
IJRNG 24-HR 4S-HR 72-HR

33. 149. 343. 0.
19. 91. 237. B.

W% INTENSITY ttlGNITUDE ERROR e. 11. 33. 0.
WG INTENSITY BlfiS 3. e. 33. 0.

55. 2BB .
30: 130.
38. 5e.
60. 96.

El. -0.
B. -0.
e. -El.
0. -8.

15. B.E EI. B SI. -B. B. 0.6 8.8 B. -B. 0.
-5. B.EI 8.8 B. -B. E. 0.9 8.0 8. -B. O.
-5. B.B B.EI Ei. -EI. B. B.B B.EI B. -tl. B.
30. 8.0 8.0 B. -0. 0. 8.0 0.0 0. -B. 0.

B. 0.0 Ei.8 B. -%. 0. 0.8 8.0 0. -0. B.
8. ~.tl 8.8 8. -0. B. 8.0 0.0 0. -0. 8.
B. 0.0 0.0 B. -0. 0. 0.8 0.8 0. -0. B.
B. 0.0 0.B B. -0. B. 0.0 8.8 0. -B. 0.

TYPHOONS lJiILE 0W5R 35 KTS
Lk?NG 24-HR 4S-HR 72-HR

B. a. 0. 0.
0. B. 0. B.
8. 0. B. B.
0. B. 0. e.

NUP8ER OF FORECllSTS 10 6 2 e 0 B B B

D kTRhCE TRFIVELED hY TROPICAL (XCLOtfk IS 350. Ml

FMRf4GE SPEED OF TROPICFIL CYCLONE 1S 6. KNOTS

TROPIC9L STORM SPERRY
FIX POS ITIOtlS FOR CYCLONE NO. 23

%ITELLITE F 1=S

FIX TltE FIX
NO. (Z) POSITION fiCCRY DWIRRK CODE COITENTS

*1
2

*3
4
5
6
7
8

1;

14
15
16
17
1s

21
22
23
24
25
26
27
2s

* 29
30
31
32
33

* 34
35
36
37
38
39
48

301s00
302133
302237
0116e0
011080
012100
012215
020114
020554
020908
021854
B212ElB
021600
021645
E122B51
022324
022334
Ei30a54
E13e3ee
830452
%30542
031200
031335
8316EIB
031827
E131827
032038
032313
032313
04034
04B3BEi
848530
841810
0412BB
841S15
842150
B42251
050008
050014
e5B3Eie

9.4N 141.5E
9.4H 140.2E
9.eN l@.6E

13.2N 135.5E
13.ON 135.7E
13.4N 135.6E
12.5N 134.9E
13. SW 134.6E
15.7N 133.9E
15. BN 133. lE
16.2N 133.2E
16.4H 132.9E
16.5N 132.5E
16.7N 132. OE
16.4N 131.6E
16.2N 131.7E
16. BN 131.5E
16. eN 131.4s
16. lN 131.3E
16.6N 131.5E
16.6N 131.lE
IS.3N 132.4S
17.9N 131. SE
1S. IN 132.2E
18.2N 131.9E
lS.3N 132.5E
18.5N 132.7E
18.5N 132.7E
lS.9N 133.2E
18.5N 132.7E
17.2N 132. SE
17.2N 132.9E
17.3N 132.6E
17.2N 132.lE
16.2N 133.4S
15.5N 132. SE
15.6N 132.9E
15.4N 132.9E
15. SN 133. EfE
14.9N 132. SE

PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 3
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN 6
PCN 5
PCN 4
PCN 6
PCN 5
PCN 5
PCN 3
PCN 4
PCN 3
PCN 4

T1. Ev1.B

11.5/1.5

ULCC FIX
lNIT 0SS ULCC FIX
ULCC FIX

ULCC FIX
lNIT 08S ULCC FIX

T2.5/2.5 /Di.5f14MRS

T2.5/2..5 INIT 0SS

T3.9=.B al.5AMHRS

T3. W3.EI INIT OBS ULCC FIX

ULCC FIX
T3.5z3.5-/Dl.004HRS

ULCC FIX
T3. CV3.B AO. EW24NRS

ULCC lS.7N 136. SE
ULCC 19.21N 137.4S

Ti.5~.5 /lAI1.5/23NRS

E)@ LLCC

SITE

PGTW
RPI%
PGTW
PG~
PGTW
PGTW
PGTW
PGTIJ
PGTW
PGTW
PGTW
PGTU
PGTW
PGTW
PGN
RPM(
PGTW
PGN
PGTLJ
PGTW
RODN
PGTW
PGTW
PGTU
RPtK
PGTW
PGTW
PGTW
RODH
PGTW
PGTW
PGTU
PGTLJ
PGTW
RPFX
PGTW
PGTW
PGTLJ
PGTW
PGTW
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II IRCRRFT F IxIZS

FIX TIFE FIx FLT 7BBm 09S mx-SFC-L?iD tl?X-FLT-LVL-LJND FICCRY EYE
NO. (z) POSITION LVL

EYE OR IEN- EYE TEtP (C) mN
HGT tt3LP VEL/BRG/RNG D IR/WLmRG/RNG NfW/t’ET SHfIPE DIQWTQTIOM OUT/ lN/ DP.6ST NO.

1 E3EE121
2 e3e91B
3 031283
4 032243
5 a4m58

* 6 E141137
7 04213S
B E142336

16.5N 131.5E 7eElm 312B
lB. BN 131.7E 7Eam 3e91
18. IN 132.9E 7EIEM3 3849
17.9N 132.7E 7eBm 3119
16. BN 133. lE ?mm 3135
17.9N 132.6E 7fJLlm 3149
15. BN 133.2E 1521EFT
15.6N 133.3E 15EIEFT

1009 65 16EI 6a 188 44 B9B 75 lB la
1004 35 19EI 12B 258 33 2Lw3 82 la 8

2EIE 60 07E 12 25 3 CIRCUL9R 35
7E 36EI 2B BZO 65 36E 2@ 14 3

1006 48 350 70 B3E 41 360 521 E 1
1012 27E 16 2B21 58 B 10
1009 40 E2@ 6B B48 31 E12B 90 28 2D
la Ml 40 290 48 020 33 290 4E 20 20

+18+9+9 2
+11 +18 +t~ 3
+7+11+8 3

+15 + 9 4
+26 +25 5

+10 + 4 5
+29 +29 +23 6
+20 +29 +24 6

NOTICE - THE RST5R lSKS (*) IND ICIWE F IXSS UNREPRESENTFITIVE RND NOT USED FOR BEST TFACK PURPOSES.

181



SSST TRRCK LVIRNING 24 HOUR FORECllST 4S HoUR FORECflST ?’2 HOUR FORECRST
ERRORS

tmm/HR POSIT WINS POS17
ERRORS ERRORS

WIND DST WIND POSIT
ERRORS

WIND DST WIND
121412Z

POSIT WIND DST WIND POSIT WIND DST WIND
S.6 142. e 28 8.0 S.a e. -e. e. B.a B.s e. -e. e. 0.s e.e a. -a. e. S.e a.E B. -e. e.

1214182
t21s0Elz
1215e6z
121S12Z
121s182
1216002
1216S62
1216122
12161EZ
1217082
1217062
12i7i2Z
12171BZ
12ieBez
1219B6Z

9.3 1
le. s 1
lee 1
11.4 1
11.0 1
12.2 1
12.9 1
13.5 1
14.1 1
14.7 1
15.2 1
16.1 1
16.6 1
17.3 1
17.6 i

11.2
19.0
:0.5
~7.2
6.9
;4.8
:3.9
~3.6
!3.4
i3.3
/3.3
;3.9
;5. 1
i7.2
la .0

26 8.0 Z1.e
25 e.e 0.0
25 0.0 e.e
30 E1.e Ei. e
35 a.e 0.0
4a 12.1 134,0
4s 12.9 134.0
45 13.9 133.7
5B 14.6 133.1
55 14.6 133.2
45 15.6 133.EI
35 15.6 133.2
38 16.2 133.3
25 17.7 136,4
15 17.7 Mae

e.
0.
a.
e.

2:
4a.
45.
45.
55.
5s .
50.
45.
35.
20.

-El .
-a ,
-0.
-0.
-0.

6.
s.

::
e.

3a.
46.

110.
52.

6.

B. B.B B.e
B. 0.0 B.0
El. B.e 8.9
B. 0.0 8.0
0. “0.0 B.e
e. 12.7 131.2

-5. 14.9 132.3
8. 16.B 129.7

-5. 16.7 129.4
6. 16.1 131.9

Ml. 17.1 131.3
15. E1.s e.B
15. 0.8 B.e
m. EM e.ci
5. B.B B.B

e. -El.
a. -e.
e. -0.
0. -B.

6:: 1%
60. 63.
55. 236.
55. 329.
55. 313.
55. 499.

0. -B.
a. -8.
0. -B.
B. -El.

0. 0.0 0.0
6. fl. e 9.0
0. El, Fl 0.8
0. 0.8 0.0
e. e.e e.e
5. 13.4 129.5

15. 15.5 136.0
20. 8.0 0.9
25. EI.fI EI.Ei
3B. 8.0 e.e
4e. 0.0 Z1.e

e. B.a 0.0
e. 0.0 0.0
e. EJ.e a.e
n. B.B 8.0

0. -0. 8. 0.0 0.0 0. -0. e.
e. -B. e. e,e e.e 8. -a.
e. -e. e. a.e 6.0 e. -a.
e. -e. e. e.e e.e a. -e.
a. -6. a. a.e a.e e. -e.

65. 555. 4a. a.e e.e a. -e.
6a. 599. 45. e.e a.a a. -a.

a. -a. a. e.a e.e e. -e.
a. -a. 0. e.e a.a a. -e.
e. -a. e. e.e e.a e. -e.
e. -a. a. e.a a.a a. -a.
e. -e. a. e.e a.a a. -e.
e. -e. a. a.a a.a a. -0.
e. -e. 0. a.a a.e a. -a.
e. -s. a. e.a e.e e. -e.

ALL FORECRS= TYPHOONS IMILE OVER 35 KTS
hRHG 24-HR 4B-HR 72-HR W!NG 24-HR 4S-HR 72-HR

IWO FORECAST POSIT ERROR 32. 269. 572. 0. B. 0. a. a.

RVG RIGHT FINGLE ERROR 16. 151. 23s. e. a. B. a. a.

RVG INTENSITY M?GNITUDE ERROR 7. 23. 43. e. Et. e. R. a.
mm INTENS1lYem 9. 23. 43. e. a. a. a. 0.
NUt9ER OF FOR6CF3STS 10 6 2 e a a a El

DISTRNCE TRWELED EY TROP IC6)L C~LONE IS 1165. NM

IW7SRAGE SPSED OF TROP ICllL CYCLONE IS 13. KNOTS

TROP f CRL STORM TNELm
FIX POSITIONS FOR CYCLONE NO. 24

SFITELLITE FIXSS

FIX TItE FIX
NO. (z) POSITIOM ilCCRY DVOR9K CODE

i
2
3
4
5
6
7
e
9
la

* 11
12
13
14
15
16
17
19
19
2a
21
22
23
24
25
26
27
29
29

* 3e
31

13a9aa
132a21
b4aa35
1403ee
wi5ea
Me9s5
1416Ba
141753
142ise
142235
15e0i5
150637
lsews
i5a933
i512ae
151255
1516e0
.151922
152120
i6Ei136
16a3ea
160625
1609B0
161ael
16i2ee
161417
1616a0
16maa
1619a9
162a59
162332
162333
17a3ea
170613
17e613

7.2N 151.9E
la.9N 145.9E

6.9N 14S.4S
6.9N 14S. BE

12.2N 14S.5E
9.5N 145.3E
9.5N 142.lE
9.6N 141.4S

la. IN 139.9E
9.@N 14ZI.2E
7.7N 140.9E

ia. eN i3e.5E
11. f)N 137.7E
11.2N 137.4S
11.5N 136.9E
11.5N 136.5E
12.5N 135.9E
12.5N i35. flE
12.4N 134.6E
12.lN 134.4S
12.4X 134.3E
%3.i3N 134. OE
13.3N 133.9E
13.4X 133. eE
13.9N 133.7E
13.9N 133.5E
14.4N 133.3E
14.6N 133. lE
14.7N 133. aE
15.4X 132.9E
14.9N 133.2E
14.5N 133.6E
15.5N 133.4S
15.6N 133.2E
15.5N 133.2E

PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCH 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 5
PCN 5
PCN 6
PCN 3
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 3
PCN 6
PCN 5
PCN 5

Ta.5m.5

COI’?ENT6 SITE

ULCC FIX PGTW
PGTW

INIT 09S ULCC FIX 11.9N 150.3 PGTW
ULCC 11.9N 149.2E PGTW
ULCC FIX PGTW
ULCC FIX PGTW
ULCC FIX PGTW

PGTW

T1. B/l. a /OEI.5/24HRS
ULCC FIX
ULCC FIX
ULCC FIX

T2.5Z?.5

ULCC FIX
ULCC FIX
INIT 09S

T2.5a.5 al.5A?5HRs

ULCC F 1X
T3 . Lwi.e /Da”.5A4HRs

ULCC FIX

T4.EM . B /D@. 5A?2HRS
T3. LV3. a /D1. a/22HRS

T2.e/2.0 INIT OBS

PGTW
PGTIJ
PGTW
PGTW
PGTIA
PGTW
PGTW
PGThI
PGTW
PGTIJ
PGTW
PGTLJ
PGTW
PGTW
PGTW
PGTW
PGTW
PGTLJ
PGTLJ
PGTW
PGTW
PGTW
PGTW
RPt’K
PGTW
PGllJ
RODN

0.
e.
a.
a.
a.
a.
a.
a.
e.
e.
e.
e.
e.
B.
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36
37
38
39
4a
41
42
43

FIX
NO.

1
2
3
4
5
6

17@939 15.9N 133.3E PCN 5
171031 16. lN 133.5E PCN 5
171356 15.8N 133.7E PCN 5
171680 15. EN 135.2E PCN 6
171S57 16.2N 135.6E PCN 5 T2.3a.e All .W27HRS
172311 17.7N 136. SE PCN 5 T1 .5~.5 fll .5/24HRS
188056 17.9N 137. aE PCN 5
1SE3EB lB.lN 139.lE PCN 6

TIPE FIx FLT
(z) POSITION LkL

16BE55 12. IN 134.8E 150BFT
162115 14.3N 133.2E 7E10r8
17E@E@ 14.6N 133.2E mom
171aBE 15.4X 133.2E 70Elm
180319 17.5N 139. lE 15EIEIFT
18 E)547 17.6N 139.9E 15B8FT

NOTICE - THE 13STERlSKS (*)

ULCC FIX

(.lIRCR9FT FIXES

PGTIJ
PGTIJ
PGTW
PGITJ
PGTLI
PGTw
PGTW
PGTw

7BClm 0SS mX-SFC-LND
liGT fSLP vEL/8Rfi/RNG

99s 45 130 e7
3026 5E 270 9
3045 990 55 210 3
3867 1B6B

lE@5 25 28Q 7E!
1094 2B B4D 3e

mX-FLT-L+l-LkiD flCCRY EYE EVE OR IEN- EYE TEt’P (C) mN
DIRA%L/BRG/RNG NFIVfiT SHQPE DIIN1/TFITION OUT/ IN/ DP/SST NO.

220 42 13E 7102
21e 45 E19B 13 5 2

+24 +26 +25 28 3
d

E30 27 27R 125 4 1 C lRCULflR 12 +18 +16 +10 4
170 3s leB 11 15 2 +14 +14 + 7 5
028 24 280 78 5 10 +25 +26 +23 7
358 21 E@ 126 5 10 +28 +20 +22 7

INDICFITE FIXES UNREPRESENT9TWE FIND NOT USED FOR BEST TRfICK PURPOSES.
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BEST T’F31CK lJflRNING 24 HOUR FORECRST 4S HOUR FORECFIST 72 HOUR FOREC$IST
ERRORS ERRoRS ERRORS ERRORS

m/DWHR POSIT IJIND POSIT
OB38E16Z 10.1 1S6. B 2EI B.B FJ.E
E183E112z IEt.7 1S5.7 2!3 B.E 0.6
f3B3alBZ 11.2 184.5 25 El. @ L3.E
ES31EEZ 11.7 1S3.6 25 B.8 0.8
BS31216Z 12.8 182.7 25 E.8 B.O
BS3112Z 12.4 181.9 30 B.B B.EI
B8311EZ 12.7 1S1.2 3EI E1.!3 B.EI
D9BiEElZ 13.0 188.7 3B EI. EI Ei.21
0901062 13.3 18E.3 38 13.3 179. B
0901122 13. S 180.1 30 13.5 179.5
89 Bi18Z 13.8 179.9 38 f3.8 179.9
B982BBZ 13.8 179.4 38 14.8 179.1
89 B2E16Z 13.6 178.9 25 13.7 18EI.5
B9B212Z 13.2 178.3 25 EI. B EI. B
E9E1218Z 12.8 177.3 25 EI. tl Ei. EI
E190308Z 11.5 176.5 28 E.O a.8
Ci9E1386Z 11.3 175.7 20 0.0 0.9

WIND DST WIND POSIT
0. -8. B. E1.0 a.o
0. -0. 8. 0.0 0.0
0. -0. 0. 0.0 0.0
0. -0. 0. 0.0 B.E
0. -0. 0. a.o 8.B
8. -8. E. @.El e.a
0. -G. E. B.o B.B
a. -8. D. D.B B.o

3Ei. 29. El. 14. s !77.3
3Ei. 35. 0. 14.8 177.9
30. 0. B. 16.1 179.2
30. 21. 0. 15.2 177.5
30. 93. 5. 0.8 E1.B

0. -0. 0. 0.0 0.0
8. -0. B. B.EI B.SI
0. -0. 0. 0.0 0.0
0. -B. ‘a. E.0 8.0

WIND DST WIND POSIT
0. -8. B. B.B B.EI
8. -0. a. 6.8 B.B
EI. -B. B. 8.8 B.B
a. -E. B. F1.a B.a
a. -e. e. a.a E.e
e. -B. a. e.a EI. B
B. -B. B. B.a B.B
0. -B. 0. 0.0 0.0

35. 11s. lB. 15.9 175.7
35, 99. la. 8.8 B.a
35. 227. 10. B.E EI.8
3!3. 230. 18. E.E 8.E

a. -8. B. a.E E.EI
0. -0. a. 0.0 8.0
a. -B. 8. EJ.o 8.8
B. -B. B. E4.B E.E
0. -0. B. 0.0 0.0

WIND DST WIND POS1T
0, -0, 0. 0.0 E1.0
0. -B. 0. 8.0 0.0
B. -B. B. 0.0 0.0
6. -B. B. Ei.0 B.@
0. -8. B. 0.0 8.0
0. -B. 0. 0.0 B.0
B. -B. 0. 0.0 0.0
E. -8. a. E1.B B.E

40. 276. 2B. 0.0 0.8
B. -0. 0. B.B E.B
0. -0. 0. 0.0 0.0
a. -0. 0. 0.0 0.0
8. -D. 8. B.ZI 8.8
0. -B. 0. 0.0 0.0
0. -B. 0. 0.0 B.EI
0. -0. 0. 0.0 0.0
0. -B. 0. 0.0 0.0

WIND DST WIND
e. -0. e.
B. -0. 8.
B. -8. E!.
El. -0. 8.
0. -0. 0.
0. -0. 0.
0. -E. e.
0. -0. B.
0. -B. 8.
0. -B. El.
El. -B. 8.
0. -0. a.
0. -E. El.
a. -e. 0.
0. -0. 0.
0. -El. 0.
El. -0. 0.

ilLL FOREC9STS TYPHOONS WHILE OVER 35 KTS

IA?NG 24-HR 48-HR 72-HR IJ32NG 24-HR 48-HR 72-HR

RVG FORECi?ST POSIT ERROR 36. 168. 276. 0. 0. B. 0. 0.
9VG RIGHT fINGLE ERROR 17. 117. 205. 0. El. B. 0. 0.

flVG INTENSITY mGNITUDE ERROR 1. 18. 2B. B. El. 0. 0. e.

IV& INTENSITY 81RS 1. !8. 2E. 0. B. B. 0. B.
NUM8ER OF FORECQSTS 5 4 1 B El B B e

D IST61NCE TMVSLED 8Y TROP IC9L ‘CYCLONE IS 773. t4n

t)vERIIGE SPEED OF TROP ICRL CYCLONE IS 8. KNOTS

TROPICFIL DEPRESS ION TDB2C
FIX POSITIONS FOR CYCLONE NO. 2

SfWELL ITS F 1XES

FIX
NO.

TIm
(z)

FIx
POSITION IICCRY DVORI?K CODE COtTtENT5 SITE

300546
301826
301845
302145
302345
310245
310528
310545
311145
31i54D
311805

10.2N 173.9W
11. IN 174. WJ
il. BN 177.5LJ
11.8N 176.71J
12. BN 176.6W
12.8N 177.BW
12.4N 177.91J
12.6N 177.OW
12.8N 177.41J
12.2N i77.9LI
12.2N 177.6W
12.5N 178.2W
12. 6N 1s0 .Bw
12. EN 179.7W
13. lN 179.6W
13. lN 179.9W
12.3N 179.7E
12.9N 179.6W
13. lN 179.W

PCN 6
PCN 6

11.5/1.5 INIT OBS ULPC 16. lN 174.3W KGILC1
2
3 INIT 08S

KGLC
PHNL
PHNL
PHNL
PHNL
KGILC
PHNL
PHNL
KGLZ
KGLC
PHNL

11.5/1.5
T2 .B~.8 /DEI.5/B3NRS4

5 T2 .Cm.e fsB.em2HRs
T2 . 5=. s /DB. sn3HRs
T2.5Z?.5 /D1.EIAMHRS
T2. 5a .5 OsB. em3HRs
T2.50’2.5 /’sel.BA16HRs

ULIIC 12.9N I?8.3W

6
7 PCN 6
8
9

10
11

PCN 6
PCN 6

T3.9Z5. B /DB.5~6HRS
13. W3 .8 /50 .WD6HRS
T2. BZ. EI
T2.5~.5 ~B.0Z4NRS

12
13

311015
312345
BIBElfie
B 10249
010300

PHNL
PGTWINIT OBS

UL9C 13.2N 179.8W
ULCC FIX

14
15
16
17
lB
19

* 20

* 21
22
23
24

PCN 6
PCN 6
PCN 6

PCN 6
PCN 6

PCN 6
PCN 6
PCN 6
PCN 6

PCN 6
PCH 6

PCN 6
PCN 6
PCN 6
PCN 6
PCN 4

KGW
PGTW
PHNL
PGTW
PGTW
PHNL
PGTW
KGlU2
PGTW
KGIAC
PHNL
PGTW
PGTW
PHNL
PGTW
KGWC
PGTLJ
PGTW
KG(IE

T3.8X4 . B /50. SVE6HRS010545
010600
010900
811145
011200
011534
al 1600
011744
011745
011800
012100
012345
028000
020236
026300
020600
020624

1=4.EI=.B ASI.’VB6HRS ULCC 12. ON 179. BU
11.5/1.5 INIT OBS

UL/lC 12.7N 178. BW

11.5N 1?6.5E
13.3N 178.6E
13.5N 179.7W
13.5N 179.3W
13.5N 179.2w
13.8N 179.9E
14. BN 179.41J
14.9N 179.6W
13.6N 179.6E
13.9N 179.9E
13.4N 179.8W
13.8N 179.4S
13.7N 179.5E
13.lN 179.7W

T2.5_. B AE!.5~6HRS25
26
27
28
29
30
31

T2. W2.5 mB.5a6NRs

T2. Oa.5 .4A@.5~4HRS
T1.5/l.5 INIT 0SS

EXP LLCC
32
33
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34 021521 12.9N 17T. BE PCN 4 KGIJE

35 621723 12.4N I?7.3E PCN 4 Em LLCC KGLD2
x 36 S13E1224 13.9N 176. lE PCN 4 TE. !vl .5 All .Sali’iffi ULRC 13.5N 17S.2E KGLC

37 E3E13EIB 12. eN 175.9E PCH 4 PGTW

NOTICS - THE IISTERISKS (*) MDICFITE FI)cSS UNREP RESSNTRTNS 9ND NOT USSD FOR BEST TFWCK PLIRPOSES .
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BEST TMCK IJFIRNING 24 HOUR FORECQST 42 HOUR FORECRST
ERRORS

72 HOUR FORECFIST

l?3/lwV’HR
ERRORS ERRORS

POSIT WIND POSIT
ERRORS

LIIND DST WIND POSIT WIND DST WIND POSIT wIND DST wIND
RW19Ci0Z 22.0 65.6 25 O.B 8.0 B. -E. 8. 6.0 fI. O B. -E. B. E.0 EI. a E. -B. a. R.B g.R

POS 1T WIND DST WIND
-e. e.

8eB9E16Z 21.5 64.2 25 EI. B 21.El 0. -B. R. B.R EI. EI 8. -B. B. 8.E Et.@ E. -8. B. 8.8 B.8 ;: -E. 0.
REE1912Z 21.2 62.9 30 E1.El 0.0 D. -Ei. O. 0.0 8.0 B. -a. B. R.8 8.0 E. -8. B. 0.B 0.B 8. -E. 8.
EEB918Z 20.9 61.7 4 0.B EI. D El. -B. B. B.B 8.0 8. -8. B. E.B 8.8 8. -E. B. E!. E E!. B B. -B. B.
eSlB08Z 2@. B 60.2 45 21.5 61. El 40. 61. -5. E.6 SI. @ B. -E. E. 6.8 EI. EI 8. -0. B. 8.B 0.B o. -8. e.
@ElBe6Z 2E.7 58.9 40 20.2 5S.5 45. 37. S. B.E 8.8 El. -E. B. a.EI 8.8 B. -6. B. 0.B 6.8 EI. -E. e.
ElSlBi2Z 2EI.4 57.6 35 19.9 58.2 3B. 45. -5. B.Ll 8.8 B. -B. B. ~.a 8.8 B. -B. E. E.@ EI. B B. -B. 8.

flLL FORECflSTS TYPHOONS LH ILE OVER 35 KTS
LRNG 24-HR 4B-HR 72-HR lJ?NG 24-HR 4B-HR 72-HR

IIVG FORECRST POSIT ERROR 4s. 0. 0. 0. 0. 0. n. 0.
WG R 1GHT MGLE ERROR 35. a. El. 0. 0. a. 0. 0.
W6 I NTSHS 1TY ~GN ITUDE ERROR 5. a. B. 0. B. B. 0. 0.
IIVG lNTENSllY BIIY3 -2. 0. 0. 0. 0. 0. 0. 0.
NUmER OF FORECfiSTS 3 B B 8 B El 0 B

DISTIINCE TR!WELED BY TROP ICflL CYCLONE IS 461. Nfl

IWERIIGE SPEED OF TROP IC9L CYCLONE IS 13. KNOTS

TcEllfl
FIX POSITIONS FOR CYtLONE NO. 1

SFITELL ITS FIXES

FIX TIMS FIX
NO. (2) POSITION fICCRY WORM mDE

1 Ei9B24tl 22.21N 65. lE PCN S 11.5/1.5
2 E191E157 21.2N 63.3E PCN 5
3 091450 21.4N 62.5E PCN 5
4 1EIB149 21. EIN 59.2E PCN 6 T1 .9/1.8 /lJO.5/24HRS
5 100414 19.7N 5E. BE PCN 5
6 10184S 19.7N 5S.4S PCN 5
7 101429 21.4x 57.6E PCN 5

NOTICE - THE ASTSR ISI(S(*) INDICWS FIxES UNREPRESENTATIVE

COP311NTS SHE

INIT OBS ULFIC 21.3N 64.4S KGWC
ULIIC 22. BN 63.5E KGIIK

ULRC 2Ei.3N 59.6E
ULRC 2R.6N 54.2E
ULRC 2e.4N 59.3E
UL9C 21. IN 5B.lE

KGW
KGIJE
KGIAC
KGIAC
KGK

IIND NOT USED FOR BEST TF%CK PURPOSES.
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BEST TFWCK

EzEEl
IJRRNING 24 HOLlf? FORECIIST. . . .

ERRORS ERRORS
MO/DfvHR POSIT wIND POSIT WIND DST WIND POSIT
lBBlaBZ 18.2 88.6 25 8.8 B.O 8. -E. E. E.B 0.0
1001862
lEOl122
lE!BIlEZ
1W32EIDZ
1EIE12E16Z
lm212z
lEm218z
iEm3Emz
1083EI6Z
1003122
1EIB31s2
lao’lwz

18.1
18.1
18.0
1s.0
17.9
17.9
17.9
17.9
17.9
17.9
18.0
1s.5

88.3
87.9
S?.6
87.2
S6.7
86.2
85.7
S5.2
64.6
84.3
83.3
82.3

25 0.0
30 8.0
30 @.El
3a 0.0
30 8.B
38 E1.El
35 0.0
45 16.3
50 18.6
5a 1s.3
5EI18.2
45 1S.6

0.0
0.0
0.0
0.0
0.0
0.B
0.0
05.3
65.1
e4.4
83.2
S2.4

0.
0.
0.
0.
0.
0.
0.
45.
50.
50.
50.
45.

+3. @. Ei.a 8.8
-8. E. a.t3 E.a
-8. a. F3.a a.t3
-a. E. @.a 0.0
-B. 0. 0.0 0.0
-B. a. L3.El 8.0
+3. 0. 0.0 0.0
25. a. !9.8 64.6
45. a. B.a 8.0
25. D. B.8 t3.8
13. 0. B.a B.@
B. a. 8.0 o.El

WIND DST WIND
B. -El. !3.
0. -0. a.
0. -0. 0.
a. -0. El.
0. -0. 0.
0. -8. B.
El. -El. B.

0.
3:: 1;!: -10.

8. -E. a.
0. -0. 0.
0. -0. 0.
0. -0. 0.

48 HOUR FORECflST 72 HOUR FORECRST
ERRORS ERRoRs

POSIT WIND DST WIND POSIT WIND DST WIND
B.13 B.B 0, -e. B. 8.0 0,8 0. -8. B.
B.E B.a B. -El. B. 0.8 8.0 a. -El. E,
0.0 8.0 0. -0. a. O.EI 0.0 0. .43.
0.0 8.0 0. -0. 0. 0.0 0.0 El. -0. ::
0.0 0.0 0. -0. 0. 0.0 0,0 0. -@. B.
e.e B.E a. -E?. El. B,Ei B.a 0. -a, a.
B.B 8.8 El. -0. 8. Ei, B E.a 8. -0. a.
B.@ e.e E. -B. e. F-i.tl B.EI B. -El. E.
B.0 0.0 0. -0. 0. 8.0 0.0 B. -0. 0.
E.8 F3.El E. -E. e. C1.fj 8.0 B. -0. a.
E.B Li. E a. -E. e. @.8 B.cl @. -El. El.
E1.a FI. E a. -0. @. t3. El 0.0 B. -0. a.
0.0 0.0 0. -B. B. 0.0 0.9 0. -0. B.

13LL FOREC9STS
LUNG 24-HR 4B-HR 72-HR

WC FORECQST POSIT ERROR 23. 162. 0. 0.
9VG RIGHT ONGLE ERROR 25. 114. a. 0.
WC INTEHS ITY PWGNITUDE ERROR 0. 10. B. 0.
WC INTENSITY BIIY3 0. -10. 0. 0.
NUmER OF FOREC8STS 5 1 0 B

DIST12NCE TRIWELED BY TROP ICflL CYCLONE IS 370. NM

WERAGE SPEED OF TROPICRL CYCLONE IS

FIX
NO.

1
2
3
4
5

*6
*7
*S

1:
11
12

* 13
14
15
16
17
18

E
21
22
23

TIME
(2)

272348
282327
300047
010026
818600
810831
011306
020000
020005
020151
020300
a2EY6BE
021245
B22i R3
022344
030130
030948
031200
031224
03141El
031600
E!321B0
032233

FIX
POSITION

16. BN 94. OE
15.7N 9B.5E
lB. lN B9.5E
18.9N 88. BE
17.5N 88. sE
18.3N S6.5E
lB. ON
17.7N
17.8N
17.7N
lB. ON
17. BN
17.4N
17.9N
18.3N
18.3N
lB. BN
18.2N
18. ON
18. ON
18.3N
18.5N
18.6N

86.4S
85. IE
87.5E
e6. EIE
86. 7E
86. OE
S5.2E
85.5E
85.3E
85. lE
S4.8E
83.7E
83.9E
B3.6E
S2.9E
S2 . OE
82. 6E

RCCRY

PCN 6
PCN 6
PCN 5
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 4
PCN 3
PCN 6
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6
PCN 3
PCN 6
PCN 6
PCN 4
PCN 6
PCN 6
PCN 6

5. KNOTS

TYPHOONS LFIILE OVER 35 KTS
LRNG 24-HR 413-HR 72-HR

0. 0. B. B.
0. B. B. B.
0. 0. 0. B.
0. 0. B. B.
B 0 a B

TCB2B-83
FIX POSITIONS FOR CYCLONE NO. 2

SfITELLITE FIXES

DVORRK CODE

T1. B/l. a
T1. B/1.9 ASB. EV24HRS
T1.5/l. !5 /DB.5i25HRS
T2.5/2.5+/D l. Bn4HRs

T3. w3. E /DB.5/24HRs

T2.5/z.5

T3.5/3.5 /D8.5/24HRS

NOTICE - THE RSTERISKS (*) INDICIITE FIXES UNREPRESENTFIT 1VE

COFTENTS SITS

INIT OBS KGLK
ULflC 15. BN 91.6E KGIX

KGIJC
UL12C lB. lH 87.7E KGLC

ULl?C 17. EN 86.7E
PGTIJ
KGLC

ULRC 17.7N 86.2E KGLC
PGTU
KGWC

INIT OBS
KG~
PGTW

ULCC 17.6N 83.3E PGTW
UL13C 17.2N 83. BE KGLJC

KGWC
UL9C 17.4N 84.3E KGwC

KGIX
ULnC 17.2N S3.4E KGWC

UL17C 17. BN 83.3E
ULITC 17.7N 83.2E

PGTW
KGW
KGwC

ULCC FIX PGTW
ULCC FIx PGTW
UL9C 17.6M B2.@E KGLC

RND NOT USED FOR BEST TRRCK PURPOSES.
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BEST TRIICK liRRNING 24 HOUR FORECOST 4S HOUR FORECRST 72 HOUR FOREC9ST
ERRORS ERRORS ERRORS ERRORS

110/Dfix-IR POSIT LllND POSIT
1 I B5E16Z 9.6 91.2 2EI B.EI B.B
1185122 lEI.4 91.2 29 B.EI R.@
lla51ez 11.2 91.0 2El fl. a a.a
11 B6EI’ZIZ 12.3 98.1 25 B.0 EI.0
lIa606z 13.3 e9.3 2s EI.D E!.B
1106122 14.3 8S.7 30 0.0 0.0
11 E1616Z 14.9 BE.5 3D 0.0 0.8
ll@7EiOZ 15.6 ES.4 30 E!. EI 0.8
110786Z 16.8 S8.7 35 O.B EI. B
I10712Z 16.3 B9. E 35 16.2 EE. EI
1187162 16.6 e9.3 40 17.8 89.8
11 EIS8EIZ 16.9 S9.6 40 17.5 89.5
1108062 17.4 90.8 4S 16.8 S9.9
118s122 17.9 9e.3 45 17.4 e9.3
1108162 1s.5 98.4 5B 17. e e9.9
11 E9B8Z 19. El 9B.5 55 lB.4 98.1
1109862 28.5 9E.8 55 19.9 9EI.7

WIND DST WIND POSIT
B. -0. 0. 0.a a.0
B. -8. 0. a.a a.B
a. -0. B. o.a a.8
0. -a. 0. a.0 ti. a
a. -a. o. a.e e.a
0. -a. 0. a.a e.a
a. -0. 0. a.a a.a
a. -e. 8. a.e a.a

-e. 0. a.e 0.0
3:: 13. a. m.a 89.4
3s. 30. -5. lE.9 99.8
4. 36. a. 19.4 9e.1
40. 36. -5. 16.4 91. I
40. 65. -S. 19.2 9EI. E
50. S1. E. 19.9 98.2
55. 43. 0. a.a a.0
55. 36. El. a.e a.o
5a. 45. -5. a.a a.e
35. 69. B. B-a EI. R

WIND DST IJIND POSIT
-@. 0. B.0 0.0

~: -0. a. 8.8 B.EI
%. -0. 0. 0.0 0.0
0. -B. a. 0.0 0.0
0. -8. a. E.F3 o.a
0. -8. a. 0.0 0.0
0. -0. a. a.0 a.0
0. -0. a. a.o 0.0
e. -a. a. 0.8 a.a

45, 52. B. 21.3 B9.6
45. 42. -5. 2a.9 98.0
50. 33. -s. 0.8 e.0
!58. 127. -5. 6.0 8.E
4a. 189. -h3. a.a a.a
SE. 210. 15. e.a E.a

0. -0. a. 0.0 0.0

LIIND DST
%. -0.
0. -B.
B. -B.
B. -B.
B, -@.
0. -B.
0. -a.
0. -8.

WIND POSIT
B. 0.0 B.a
B. 0.0 B.EI
B. 0.0 0.0
a. 0.0 0.0
0. 0.a a.a
0. a.o a.e
B. EI. B EI. $
a. 8.B a.o
B. 0.0 a.e

-5. B.E a,a
15. L3,EI B.a

LUNO DST WIND
B. -B.
a. -B.
a. -e.
0. -0.
a. -0.
a. -a.
a. -0.
0. -B.
a. -B.
e. -0.
0. -B.
a. -0.
B, -B.
B. -B.
B. -0.
a. -0.
a. -B.
a. -a.
B. -@.

a.
B.
a.
a.
a.
a.
a.
B.
a.
a.
0.
8.
a.
a.
0.
a.
B.
a.
a.

B. -0.
S8. 132.
se. 174.

0. -0,
B. -0.
E, -B.
B. -B.
0. -B.
8. -B.
B. -B.
B. -B.

B. 0.0 0.0
B. B.B B.0
B. 0.0 0.0
B. 0.8 0.0
B. B.B B.EI
a. 0.0 B.B
a. a.si 0.0
B. B.a B.R

0. -B. B. 0.0 B.B
a. -a. B. 0.0 a.a
0. -B. B. 0.0 a.B

1109122 21.6 91.9 5S 21.7 91.1
11 B91BZ 22.5 92.6 35 22.8 93.8

13LL FOREC$lSTS lYPHOONS WI 1LE OVER 35 KTS
LJ?NG 24-HR 4S-HR 72-HR LRNG 24-1 lR 4S-HR 72-HR

fWt FORECCIST POSIT ERROR 42. 1B9. 153. B. a. 0. B. 0.
WC RIGHT QNGLE ERROR 2!. 35. 67. B. 0. a. 0. 0.
IN& INTENSITY t#IGN ITUDE ERROR 2. la. a. a. B. a. 0.
FM INTENSITY 619S -2. -:: 5. a. B. a. 0. 0.
NUmER OF FOREC9STS la 6 2 a a 0 a B

D ISTRNC.E TRAVELED BY TROP ICRL CYCLONE IS 9aa . Nfl

IWERIIGE SPEED OF TROP IC61L CYCLONE IS B. KNOTS

ma3a
FIX POSITIONS FOR CYCLONE NO. 3

S9TELL1TE F IXSS

FIX 11= FIX
NO. (z) POSITION QCCRY DWRflK CODE corT’EHTs SITE

1 a5B947
aS2BlB
B60935
06222a
070000
070056

10.2N
11.6N
14.2N
15.4N
15.9N
15.7N
15.9N
15.7N
15.5N

91.2E
90. BE
80. 9E
B8 . 4E
68. lE
B6.4E
8S. 5E
‘dE . lE
87. 6E
87. 3E
8E.8E

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

6 Ti. B/l. a
6
5 T2. tv2. EI nl.azws
5

INIT OBS IJLAC 11 .5H E9.7E KGLC
ULCIC 12.6N 9B.5E KGLC
ULIIC 14.2N E17. BE KGLC

2
3
4
5
6
7
8

*9
* 10

11

ULCC FIX
KGLK
PGTkI
KG~

6
s
5
6
6
6
s T3. aa.a nl.svmm

070216
070300

KGLK
PGTw

070600
07a9B0
07E923
071154
071200
S!71315
071sBB
B72 100
072207
EISBBBB
BSBB35
B8B154
as03a0
B8a600

PGTw
PGTLJ
KGWC
KGLJC
PGTtJ
KGWC
PGTW
PGTu
KGLkJ
PGN
KGM
KGLK
PGTw
PmlJ
PGTw
KGWC
PGTW

15.5N
15. SN

12
* 13

14
* 15

16
17
18
19
2B
21
22

16.4N
15.6N
16.SN
16.7N
16.9N
16.6N
17.3N
16.4+i
16.4N
16.6N
17. IN

e9. OE
87. lE
89. lE
S7 . SE
E9.3E
90. lE
E9 . 7E
90.4s
90. lE
B9 . BE
69. 2E

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

6
6
6
6
6
5
6
5
5
6
6 m.an. a

ULC!C 16. 1?4S9.2E

UL9C 16.4N 89.6E

UL#lC 17.6N S9.6E
ULRC 17.4N 89.4E

INIT OBS

ULRC 17. SN 89.2E
23 080900 17.2N B9.3E PCN 6
24 08 f191a 17.4N E9.5E PCN 5 T3.5n. s aa.5/24HRs
25 BB12Ba 17.4N B9.3E PCN 6
26 BE1315 17.2N 9B. BE PCN 5
27 EIB1680 17.7N 89.7E PCN 6 T3. B/3. EI
2S S!S1600 17. SN B9.9E PCN 6
29 D821BB 1S. lN 9B.3E PCN 6
38 0S21S5 lS. SN 90.6E PCN 6
31 090000 lB.4H 9E.4E PCN 6
32 090014 18.7N 91.2E PCN 6
33 090133 19.lN 9B.4E PCN 5

KGliC
PGTW
PGTW

INIT 06S

PGTw
KGwC
PGTIJ
KGLIC
KGWC

ULCC FIX
ULfIC 19. ON 91. BE

Iaa



34 B983DEI i8.9N 9E.5E PCN 6
35 090600 20. 4N 9B.9E PCN 6
36 E19B838 21.2N 91.3E PCN 5 T4. B/4. EI /DE.5/24NRS
37 891208 21.7N 91. lE PCN 6
3B E91253 22. IN 92. E!E PCN 5
39 B916EIE! 22.4N 93.2E PCN 6
48 B91B210 22.9N 94.6E PCN 6

PGTW
PGTW
KGIJC
PGTw
KGIJt
PGTIJ
PGTw

NOTICE - TNE QSTERISKS (*) lNDICfiTE FIXES UNREPRESENTfITIVE QNII NOT USED FOR BEST TRRCK PURPOSES.
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APPENDIX I
CONTRACTIONS

ACCRY

ACFT

ADP

AFGWC

AIREP

ANT

AOR

APRNT

APT

ARWO

ATT

AVG

AWN

BPAC

BRG

CDO

CI

CINCPAC

CLD

CLIM

CLSD

CM

CNTR

CPA

Csc

CYCLOPS

DEG

DIAM

DIR

DMSP

EL

ELEV

EXP

FI

FLT

FNOC

FT

G14T

Accuracy

Aircraft

Automated Data Processing

Air Force Global Weather Central

Aircraft Weather Report(s)
(Commerical and Military)

Antenna

Area of Responsibility

Apparent

Automatic Picture Transmission

Aerial Reconnaissance Weather
Officer

Attenuation

Average

Automated Weather Network

Blended Persistence and Climatology

Bearing

Central Dense Overcast

Cirriform Cloud or Cirrus
also Current Intensity (Dvorak)

Coxmnander-in-Chief Pacific
AF- Air Force, FLT - Fleet (Navy)

Cloud

Climatology

Closed

Centimeter

Center

Closest Point of Approach

Cloud System Center

Tropical Cyclone Steering Program
(HATTRACK and MOHATT)

Degree(s)

Diameter

Direction

Defense Meteorological Satellite
Program

Elongated

Elevation

Exposed

Forecast Intensity (Dvorak)

Flight

Fleet Numerical Oceanography Center

Feet (Foot)

Greenwich Mean Time

GOES

HA’I’TRACK

HGT

I+PAC

HR

I-IVY

ICAO

INIT

INJAH

INST

IR

KM

KM/HR

KT

LLCC

LVL

M

M/SEC

MAx

MB

MET

MIN

MOHATT

MOVG

MSLP

MSN

NAV

NEDN

WEDS

NEPRF

NEss

NET

NM

N/O

NOAA

NOCC

NWOC

Geostationar’y Operational
Environmental Satellite

Hurricane and Typhoon Tracking
(Steering) Program

Height

Mean of XTRP and CLIM Techniques
(Half Persistence and Climatology)

Hour (s)

HeaVJ

International Civil Aviation
Organization

Initial

North Indian Ocean Component
of TYAN

Instruction

Infrared

Kilometer(s)

Kilometer(s) per Hour

Knot (s)

Low-level Circulation Center

Leve 1

Meter(s)

Meter(s) per Second

Maximum

Millibar(s)

Meteorological

Minimum

Modified HATTRACK

Moving

Minimum Sea Level Pressure

Mission

Navigationa 1

Naval Environmental Data Network

Naval Environmental Display Station

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

Near Equatorial Trough

Nautical Mile(s)

Not Observed

National Oceanic and Atmospheric
Administration

Naval Oceanography Command Center

Naval Western Oceanography Center
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m

NRL

NTCM

OBS

OTCM

PACOM

PCN

PSBL

PTLY

QUAD

RADOB

RJ3CON

FWG

RT

SAT

SFC

SLP

SPOL

SRP

STNRY

SST

ST

STR

STY

TAPT

Number

Naval Research Laboratory

Nested Tropical Cyclone Model

Observation (s)

One-way (Interactive) Tropical
Cyclone Model

Pacific Command

Position Code Number

Possible

Partly

Quadrant

Radar Observation(s)

Reconnaissance

Range

Right

Satellite

Surface

Sea Level Pressure

Spiral Overlay

Selective Reconnaissance Program

Stationary

Sea Surface Temperature

Subtropical

Subtropical Ridge

Super Typhoon

Typhoon Acceleration Prediction
Technique

TC

TCARC

TCFA

TCM

TD

TDO

TIROS

TS

TY

TYAN

TYFN

TUTT

ULAC

VEL

VIS

VSBL

WESTPAC

WMo

WND

WRNG(S)

WAS

XTRP

z

Tropical Cyclone

Tropical Cyclone Aircraft
Reconnaissance Coordinator

Tropical Cyclone Formation Alert

Tropical Cyclone Model

Tropical Depression

Typhoon Duty Officer

Televison Infrared Observation
Satellite

Tropical Storm

Typhoon

Typhoon Analog Program

Western North Pacific Component
(Revised) of TYAN

Tropical Upper-Tropospheric Trough

Upper-level Amticyclone

Velocity

Visual

Visible

Western (North) Pacific

World Meteorological Organization

Wind

Warnings

Weather Reconnaissance Squadron

Extrapolation

Zulu Time
(Greenwich Mean Time)
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APPENDIX II

DEFINITIONS

BEST TRACK - A subjectively smoothed
path, versus a precise and bery erratic fix-
to-fix path, used to represent tropical
cyclone movement.

Cmmm - The vertical axis or core of a
tropi-clone. Usually determined by wind,
temperature, and/or pressure distribution.

CYCLONE - A closed atmospheric circula-
tion rotating about an area of low pressure
(counterclockwise in the Northern Hemisphere).

EPHEMERIS - Position cf a body (satel-
lite) on space as a function of time; used
for gridding satellite imagery. Since
ephemeris gridding is based soley on the
predicted position of the satellite, it is
susceptible to errors from vehicle pitch,
orbital eccentricity, and the oblateness of
the earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 2.5 mb/hr for 12 hrs or 5.0 mb/hr
for six hrs (ATR 1971).

EXTRATROPICAL - A term used in warnings
and tropical summaries to indicate that a
cyclone-has lost its “tropical” characteris-
tics. The term implies both poleward
displacement from the tropics and the conver-
sion of the cyclonets primary energy sources
from release of latent heat of condensation
to baroclinic processes. The term carries
no implications as to strength or size.

F,YE - *’EYE” is used to describe the
centr=area of a tropical cyclone when it
is more than half surrounded by wall cloud.

FUJIWHARA EFFECT - An interaction in
which tropical cvclones within about 700 nm
(1296 km)-of eacfi other begin to rotate about
one another. When intense tropical cyclones
are within about 400 nm (741 km) of each
other, they may also begin to move closer to
each other.

MAXIMUM SUSTAINED WIND - Maximum surface
wind speed averaged over a one-minute period
of time. Peak gusts over water average 20
to 25 percent higher than sustained winds.

RAPID DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURE - The turning of a tropical
cyclone from an initial path toward the west
or northwest to a path toward the northeast.

RIGHT ANGLE ERROR - The distance
described bv a perpendicular line from the
best track ~o a-fo;ecast position. (See
Figure 4-l).

SIGNIFICANT TROPICAL CYCLONE - A tropical
cyclone becomes “significant” with the
i~suance of the first numbered warning by
the responsible warning agency.

SUPER TYPHOON/HURRICANE - A typhoon/
hurricane in which the maximum sustained
surface wind (one-minute mean) is 130 kt
(67 m/see) or greater.

TROPICAL CYCLONE - A non-frontal low
pressure system of synoptic scale developing
over tropical or subtropical waters and
having a definite organized circulation.

TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
COORDINATOR - A CINCPACAF representative
designated to levy tropical cyclone aircraft
weather reconnaissance requirements on
reconnaissance units within a designated area
of the PACOM and to function as coordinator
between CINCPACAF, aircraft weather reconnais-
sance units, and the appropriate typhoon/
hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in wh~ch the maxzmum sustained surface wind
(one-minute mean) is 33 kt (17 m/see) or less.

TROPICAL DISTURBANCE - A discrete system
of apparently organized convection--generally
100 to 300 nm (185 to 556 km) in diameter--
originating in the tropics or subtropics,
having a non-frontal migratory character, and
having maintained its identity for 24 hours
or more. It may or may not be associated
with a detectable perturbation of the wind
field. As such, it is the basic generic
designation which, in successive stages OE
intensification, may be classified as a
tropical depression, tropical storm or
typhoon (hurricane).

TROPICAL STORM - A tropical cyclone with
maximum sustained surface winds (ane-minute
mean)in the range of 34 to 63 kt (17 to 32
m/see) inclusive.

TROPICAL UPPER-TROPOSPHERIC TROuGH (TOTT)-
“A dominant climatological system, and a daily
synoptic feature, of the summer season over
the tropical North Atlantic, North Pacific and
South Pacific Oceans,” from - Sadler, J.C.,
Feb. 1976: Tropical Cyclone Initiation by the
Tropical Upper-Tropospheric Trough
(NAVENVPREDRSCHFAC Technical Paper No. 2-76).

TYPHOON/HURRICANE - A tropical cyclone in
which the maximum sustained surface wind (one-
minute mean) is 64 kt (33 m/see) or greater.
West of 180 degrees longitude they are called
typhoons and east of 180 degrees they are
called hurricanes. Foreign governments use
these or other terms for tropical cyclones and
may apply different intensity criteria.

VECTOR ERROR - The distance described by
a straight line from the forecast position to
the position at verification time as found on
the best track. (See Figure 4-l).

WALL CLOUD - A organized band of
cumuliform clouds immediately surrounding the
central area of a tropical cyclone. The wall
cloud may entirely enclose or only partially
surround the center.
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column

ANDY
BESS
CECIL
DOT
ELLIS
FAYE
GORDON
HOPE
IRVING
JUDY
KEN
LOLA
MAc
NANCY
OWEN
PANELA
ROGER
SARAH
TIP
VEIU+
WAYNE

APPENDIX Ill

NAMES FOR TROPICAL CYCLONES

column 2

ABBY
BEN
CARMEN
DOM
ELLEN
FORREST
GEORGIA
HERBERT
IDA
JOE
KIM
LEx
MARGE
NORRIS
ORCHID
PERCY
RUTH
SPERRY
THELMA
VERNON
mE

column 3

ALEX
BETTY
CARY
DINAH
ED
FREDA
GERALD
HOLLY
IKE
JUNE
KELLY
LYNN
MAURY
NINA
OGDEN
PHYLLIS
ROY
SUSAN
THAD
VANESSA
WARREN

column

AGNES
BILL
cLAI@
DOYLE
ELSIE
FABIAN
GAY
HAZEN
IRMA
JEFF
KIT
LEE
NAMIE
NELSON
ODESSA
PAT
RUBY
SKIP
TEss
VAL
WINONA

NOTE :

Names are assigned in rotation, alphabetically. When last name
(WINONA) has been used, the sequence will begin again with ‘ANDY.”

Source: USCINCPACINST 3140.1 (series)
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APPENDIX V
PAST ANNUAL TYPHOON/TROPICAL

Copies of the past Annual Typhoon
can be obtained through:

CYCLONE REPORTS

Reports

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Refer to the following acquisition nUMbSrS
when ordering:

YEAR

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982

ACQUISITION NUNBER

AD 786147
AD 786148
AD 786149
AD 786128
AD 786208
AD 786209
AD 786210
AD 785891
AD 785344
AD 785251
AD 785178
AD 785252
AD 768333
AD 786334
AD 777093
AD 010271
AD A023601
AD A038484
AD A055512
AD A070904
AD A082071
AD A094668
AD A112002
AD A124860
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